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Assessment of RELAPS/MOD3 1 with the LSTF SB-SG-06 Experiment
Simulating a Steam Generator Tube Rupture (SGTR) Transient

Abstract

I'he objective of the present work is to identify the predictability of RELAP5/MOD3 |

regarding thermal-hydraulic behavior during a steam generator tube rupture (SGTR)

To evaluate the computed results, LSTF SB-SG-06 test data simulating the SGTR that occurred
at the Mihama Unit 2 in 1991 are used  Also, some sensitivity studies of the code change in
RELAPS, the break simulation model, and the break valve discharge coefficient are performed
The calculation results indicate that the RELAPS/MOD?3 1 code predicted well the sequence of
events and the major phenomena during the transient, such as the asymmetric loop behavior,
reactor coolant system (RCS) cooldown and heat transfer by natural circulation. the primary and
secondary system depressurization by the pressurizer auxiliary spray and the steam dump using
the intact loop steam generator (SG) relief valve, and so on  However, there are some differences

from the experimental data in the number of the relief valve cycling in the affected SG, and the
flow regime of the hot leg with the pressurizer, and the break flow rates Finallv. the calculation
also indicates that the coolant in the core could remain in a subcooled state as a result of the heat
transfer caused by the natural circulation flow even if the reactor coolant pumps (RCPs) turned
off and that the affected SG could be properly isolated to minimize the radiological release after
the SGTR
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Assessment of RELAPS/MOD?3 1 with the LSTF SB-SG-06 Experiment
Simulating a Steam Generator Tube Rupture (SGTR) Transient

Abstract

'he objective of the present work is to identify the predictability of RELAP3/MOD3 1

regarding thermal-hydraulic behavior during a steam generator tube rupture (SGTR)

To evaluate the computed results, LSTF SB-SG-06 test data sim ilating the SGTR that occurred
at the Mihama Unit 2 in 1991 are used  Also, some sensitivity studies of the code change in
RELAPS, the break simulation model, and the break valve discharge coefficient are performed
The calculation results indicate that the RELAPS/MOD3 1 code predicted well the sequence of
events and the major phenomena during the transient, such as the asymmetric loop behavior,
reactor coolant system (RCS) cooldown and heat transfer by natural circulation. the primary and
secondary system depressurization by the pressurizer auxihary spray and the steam dump using
the intact loop steam generator (SG) relief valve, and so on. However. there are some differences

from the experimental data in the number of the relief valve cycling in the affected SG, and the
flow regime of the hot leg with the pressurizer, and the break flow rates Finallv. the calculation
also indicates that the coolant in the core could remain in a subcooled state as a result of the neat
transfer caused by the natural circulation flow even if the reactor coolant pumps (RCPs) turned
off and that the affected SG could be properly isolated to minimize the radiological release after
the SGTR
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Executive Summary

The RELAPS code has been developed as one of the best-estimate codes. The code
is based on a non-homogeneous and non-equilibrium model for one dimensional, two-
phase flow. Recently, the RELAPS/MOD3 code development program has been
initiated 1o develop a code version suitable for the analysis of all transient and
postulated accidenis in PWR systems

The objective of present work is to evaluate the predictability of the RELAPS/
MOD3.1 on major thermal-hydraulic behavior during the Steam Generator Tube
Rupture (SGTR) accident. Such a transient behavior includes following phenomena;
the asymmetric loop behavior, the RCS cooldown and heat transfer by the natural
circulation, system depressurization, and so on. To do this, the calculation results are
assessed and compared with the LSTF SB-SG-06 test data simulating the single SGTR
accident occurred at Mihama Unit 2 in 1991.  Also, some sensitivity studies are
performed on items which may have influence on the prediction of the transient
behavior; RELAPS code version, break simulation model and break valve discharge
coefficients. Finally, from these analysis results, the capability of core recovery and
contaminated coolant isolation following the SGTR accident are discussed briefly.

The LSTF is large scale facility which is a 1/48 volumetrical scale of PWR and also
the LSTF test data agreed well with the transient behavior observed in Mihama Unit 2
power plant.  Thus, it is expected that the RELAPS/MOD3.1 can give reliable
calculation results to applicable to real plant if the present calculation predicts well the
LSTF test data. Comparing the present calculation results with the the SB-SG-06 test
data, overall transient behavior predicted by using RELAP5/MOD3.1 was in a good
agreement with the experiment and the following conclusions were obtained.

1) The RELAP5/MOD3.1 predicted well the sequence of events and the major
phenomena during the transient, such as the asymmetric loop behavior, the RCS
cooldown and heat transfer by the natural circulation, primary and secondary system
depressurization by the pressurizer auxiliary spray and the steam dump using the intact
loop SG relief valve, and so on. However, there were differences in some items, such




as the number of the relief valve cycling in the affected SG. the flow regime of the hot
leg with the pressurizer and the break flow rates.

2) The RELAP5/MOD3.1 overestimated the number of the RV cycling in the isolated
SG. In the experiment, the pressurization rate in the affected SG steam dome was
determined as a result of the condensation and compression of the steam by the
ascending SG water level rather than the vaporization. However, the code may not
properly predict this type of the wall and steam-water interface condensation
phenomena.  The frequent RV opening had influence on the break flow rate and
caused the overestimated break flow rate. Hence, to obtain the accurate transient
behavior including the break flow rate, it may be necessary to improve the model on
the wall and steam-water interface condensation under superheated situation in the
RELAP5/MOD3.1.

3) The results of sensitivity studies shows that, in the early phase of the transient, the
results using the RELAP5/MOD?3.1 agreed better with the experiment than that of the
MOD3.0 code. Also the break flow rate was sensitive to the break simulation model
and the break valve discharge coefficient. Especially, the break nozzle model based
on the LSTF test configuration provided better agreement with the experiment than the
break valve model. Also, in case simulating the SG U-tube rupture as the break
valves, the discharge coefficient, Cs of the break valves had strong influence on the
break flow rate.



I. Introduction

A Steam Generator Tube Rupture (SGTR) Accident is initiated from the break of the
barrier between the Reactor Coolant System (RCS) and the secondary Main Steam
System (MSS), which results from the failure of Steam Generator (SG) U-tube. In
general, the degradation of the SG U-tube integrity is caused due to the vibration,
corrosion and crack for the long plant operation. Because the occurrence probability of
the SG U-tube rupture is relatively higher than the RCS piping, the issue on the
degradation of SG U-tube integrity has been studied as one of the Unresolved Safety
Issues (USIs) by the USNRC for a long time [1].

In the view point of radiological release, the integrity of the barrier between the RCS
and the secondary MSS is very significant. Such a SGTR accident could provide the
direct release path of contaminated coolant to the environment. Also SGTR accident
induces a rather complex phenomena on the plant responses, such as the asymmetric
loop behavior, RCS cooldown using natural circulation in intact loop, depressurization
of each system and energy transfer between primary and secondary systems. As a
consequence, it is necessary that an operator understand precisely the rlant behavior
during the accident and some actions to minimize the radiological consequences be
prepared. Almost all the reports analyzing the SGTR accident clearly show that there
are the substantial operator involvements required to mitigate the consequence of the
events. Such operator actions may include the isolation of the affected SG to contain
the contaminated coolant, the pressurizer power operated relief valve (PORV) open or
auxiliary spray actuation to depressurize the primary pressure, the atmospheric steam
dump in intact SG, high pressure safety injection (HPSI) pumps termination, reactor
coolant pumps (RCPs) restart, and so on.

On February 9, 1991, a single tube in steam generator was ruptured in Mihama Unit
2 in Japan. The Mihamz Unit 2 has been operated since 1972, and its nuclear steam
supply system design was supy!ied by Westinghouse with Model 44 steam generator.
The cause of the tube rupture was reported as the incorrect insertion of anti-vibration



bars, which could not protect the tube from the fatigue bv fluid elastic vibration. The
Japan Atomic Energy Research Institute (JAERI) carried out the integral simulation
experiments on the SGTR ident that occurred at the Mihama Unit 2 power station.
The experiment was ¢ ¢ at the Large Scale Test Facility (LSTF) of the ROSA-
IV Program [2,3]. «« objective of the experiment was to provide the detailed
thermal-hydraulic expcrimental data, that supplement the plant records, to be used for
in-depth evaluation of the SGTR incident and for validation of computer-code. The
experimental results indicated that the sequence of events and the behavior of system
parameters agree well with Mihama Unit 2 records, and confirmed that there is a large
raargin in the core cooling capability during the SGTR incident.

The objective of present work is to evaluate the predictability of the RELAPS/
MOD3.1[4] on major thermal-hydraulic behavior during the SGTR accident. Such a
transient behavior includes following phenomena; the asymmetric loop behavior, the
RCS cooldown and heat transfer by the natural circulation, primary and secondary
system depressurization by the pressurizer auxiliary spray and the steam dump using
the relief valve, and so on. To do this, the calculation results are assessed and
compared with the LSTF SB-SG-06 test data simulating the single SGTR accident
occurred at Mihama Unit 2. As mentioned above, the LSTF test data agreed well with
the transient behavior observed in Mihama Unit 2 nuciear power plant.  Also, the
LSTF is large scale facility which is a 1/48 volumetrical scale of PWR. Thus, it is
expected that the RELAPS/MOD3.1 can give reliable calculation results to applicable
to real plant if the present calculation predicts well the LSTF test data. Also, in
present work, some sensitivity studies will be performed on items which may have
influence on the prediction of the transient behavior, such as RELAPS code version
"nd break simulation model. Finally, from these analysis results, the capability of
core recovery and contaminated coolant isolation following the SGTR accident will be
briefly discussed.

The Chapter II includes a description of the LSTF and experimental conditions and
procedures. A code description and modelling of the facility including nodalization

g



and control logics are described in Chapter 111. The calculation resuits are discussed
in detail with a experimental data in Chapter IV. In particular. the discussion involves
an assessment of the major phenomena during SGTR accident. The code predictability
and run statistics are also described in this chapter. The conclusions obtained through
the present study are summarized in Chapter V. Finally, the RELAP5/MOD?3.1 input
deck for steady state run and transient run are attatched as an Appendix A and B,
respectively.

a2




I1. Experimental Facility, Conditions and Procedures

1.1 Facility Description

The LSTF is a 1/48 volumetrically scaled model of a Westinghouse type 3423 MWt
four loop PWR[2]. The LSTF has the same elevations as the reference PWR to
simulate the natural circulation phenomena and large loop pipes to simulate the two-
phase regimes and major phenomena in an actual plant. Figure 1 shows the flow
diagram of the LSTF. The facility was designed to be operated at the same pressures
and temperatures as the reference PWR.

The LSTF facility simulates the major components of the PWR primary system (for
example, pressure vessel, pressurizer, SGs, RCPs, etc.) and the reactor protection
system (for example, emergency core cooling system, auxiliary feedwater system, etc.)
that have an impact on the plant behavior during the operational transients. Equipment
controls allow the test operators to either follow procedures defined in standard plant
manual or follow variations of standard procedures. Other systems, such as the
secondary and various auxiliary systems, are capable of achieving pretest sicady-state
conditions and simulating the primary to secondary interactions. These s stems ir.clude
feedwater, condensate and steam systems together with component service systems
such as the cooling water, water purification etc.

The fael assembly dimensions, i.. the fuel rod and the guide thimble diameter, pitch
and length, and the ratio of the number of fuel rods to the number of guide thimbles
were designed to be the same as the 17 x 17 fuel assembly of the reference PWR to
preserve the heat transfer characteristics of the core. The total number of rod which
was scaled by 1/48, is 1064 for the electrically heated and 104 for the unheated rods.
The most important design scaling compromise is the 10 MW maximum core power
limitation, 14% of the scaled reference PWR rated power. The steady-state condition
is therefore restricted to a core mass flow rate that is 14% of the scaled value, to
simulate the reference PWR temperature distribution in the primary loop.

The four primary loops of the reference PWR were represented by two equal-volume
loops. The hot and cold legs were sized to censerve the volume scaling and the ratio



of the length to square root of the pipe diameter, L/D°5 for the reference PWR, in
expectation that the flow regime transitions in the primary loops can be simulated
appropriately by taking this scaling approach.

11.2 Experimental Conditions and Procedures

The experiment (SB-SG-06 test simulated an accident with SG single tube rupture)
was initiated by opening a break valve nearly at the same RCS pressure and
temperature as in Mihama Unit 2.  The reactor trip signal and safety injection signal
were sent automatically at the same RCS setpoint pressures as in Mihama Unit 2.
Then, the HPSI systems were actuated and the HPSI flow was directed to the cold legs
and vessel upper plenum. The damaged SG was isolated at 12 minutes after reactor
trip. At the same time, depressurization of intact SG secondary side was initiated.
Such a depressurization was terminated according to the Mihama Unit 2 Emergency
Operating Procedure (EOP). Subsequently, the atmospheric relief valve (RV) on the
damaged SG opened and closed automatically.

In order to stop the break flow by reducing the primary pressure, the pressurizer
PORVs were tried to open in the real plant, but it failed to open. Thus the pressurizer
auxiliary spray was used instead of the PORV. The pressurizer auxiliary spray was
actuated 44 minutes after reactor trip to depressurize the RCS. The HPSI pumps were
tumed off after the pressurizer water level recovered. The pressuirzer auxiliary spray
was turned off after the RCS pressure equilibrated with the damaged SG pressure.
Finally, the RCP in intact loop was restarted at 65 minutes after reactor trip. The
experiment was ended when the RCS conditions were stabilized. The overall event
sequences of the SGTR transient can be shown in Table 3.

The measurement systems were developed and installed to measure the various
thermal hydraulic phenomena associated with the experiment. Installed locations and
measuring range for all instruments and data acquisition system in LSTF were in detail
described in reference 2. In particular, the estimated accuracy of the experimental data
used in this study was presented with the origin of the measured data in Table 4.




1. Code and Modeling
lII.1 Code Description

The RELAPS code has been developed as one of the best-estimate codes. The code
1s based on a non-homogeneous and nen-equilibrium model for one dimensional, two-
phase system that is solved by a fast, partially implicit numerical scheme to permit
economical evaluation of system transients. Recently, the RELAP5/MOD3 code
development program has been initiated to develop a code version suitable for the
analysis of all transient and postulated accidents in PWR systems including both large
and small break LOCAs as well as the full range of operational transient. Although
the emphasis of the RELAP5/MOD3 development is on large break LOCA,
improvements to existing code models, based on the results of assessments against
operational transient test data, are also being made. In this code assessment on the
SGTR transient, the unmodified released code version, RELAP5/MOD3.1 and MOD
3.0 are used.

II1.2 Modeling Description

The nodalization used to simulate the LSTF facility of the ROSA-IV program with
the RELAPS code is represented in Figure 2. The model is based on 177 volumes
connected by 186 junction and 166 heat structures composed of 947 mesh points for
averaged U-tube model case. In the reactor vessel elements (volumes 100 to 156) the
volumes corresponding to the downcomer, the lower plenum and upper plenum, the
core, the upper head and the guide thimble channel are defined. In the schematization
of the upper part of the LSTF downcomer (volumes 100 and 104), care was taken to
correctly simulate the steady-state mass flow rates in the connection with the hot legs
(bypasses), the upper plenum (unintentional leak path) and the upper head (spray
nozzles) to obtain the requested values, i.e. 0.1 %, 0.085 % and 0.3 % of the core inlet
flow rate, respectively. The core is modeled by one channel arranged in 6 hydraulic
volumes, in which only one series of heat structures is adopted to simulate the fuel




assembly (i.e. a flat radial core power profile is assumed). The reason for this choice
resides in the attempt to perform the simplest modeling of the LSTF facility as
possible. A pipe connection (volume 156) between the upper head and the upper
plenum of the pressure vessel is introduced in the scheme to simulate the guide thimble
channel path existing in the facility.

The two loops of the LSTF system are represented by the intact-loop (volumes 200
to 299) and the broken-loop (volumes 400 to 499) in an almost symmetrical way. In
fact, each of the two loops presents the hot leg, the SG inlet and outlet plena, the SG
U-tube channel, the loop seal, the reactor coolant pump, the cold leg. In addition, the
pressurizer is connected to the intact-loop hot leg by means o1 the surge line element.
In the volumes representing the pressurizer vessel, an - dditional heat structure is
introduced to simulate the effects of the proportional ar i back-up heaters. But the
pressurizer heaters are not used in this case of SGTR transient. The two SG secondary
sides (volumes 300 to 399 and 500 to 599) are simulated using an identical
schematization. They can be subdivided into the downcomer, the boiling section, the
steam separator and the steam dome. The steam and feedwater lines are simulated by
using Time Dependent Junctions with imposed flow rates. The relief and safety
valves are also connected to the SG steam dome using valve components in which the
operational setpoints and conditions are specified to be the same as the experiment.

The U-tube break models are examined for two cases as shown in Figure 3. Case |
is to simulate the double-ended break as a single-ended break nozzle based on the
LSTF SB-SG-06 test configuration. Figure 4 shows the break line arrangement in
LSTF. The break nozzle is a straight, cylindrical pipe of 6.2 mm in inner diameter and
1.8 m in length. Such a nozzle is to simulate the scaled break area and length as well
as the pressure drop along the ruptured tube. In this report, this break nozzle
modelling case, i.e., Case 1 will be regarded as a base case calculation. Case 2 is to
simulate the U-tube rupture as two break valves between a single broken U-tube
channel and secondary SG. The valve junction diameter is 6.2 mm and the single
broken U-tube size is 19.6 mm in inner diameter as in LSTF experiment. The
remaining SG U-tubes are modeled as an averaged single U-tube.



IV. Anpalysis Results and Discussion
IV.1 Analysis Conditions

As a base calculation, the released code version without modification, RELAPS/
MOD3.1 is used to identify the code predictability on the thermal-hydraulic behavior
during the SGTR accident. Table | represents the comparison of initial conditions
between the LSTF SB-SG-06 test and the calculation. The calculated values were
obtained from the steady state run. It is indicated that the major calculated parameters
of the primary and secondary coolant systems agree well with the measured values in
LSTF SB-SG-06 test.

Table 2 represents the setpoints and conditions used in calculation. These conditions
are based on the specified operational setpoints and conditions of the experiment.
However, the experimental information was not enough to accurately simulate the
transient behavior. Thus, some control logics such as timing of termination of HPSI
into upper plenum were modelled in accordance with the experimental results. The
calculation was attempted up to 5000 seconds when the operator's recovery procedure
is initiated as in experiment.

Table 3 represents the major sequence of the events during the SGTR transient. The
major events are composed of the reactor trip, auxiliary feedwater actuation, high
pressure safety injection (HPSI), affected SG isolation (MSIV close) and intact SG
depressurization (RV open), RV cycling in affected SG, pressurizer auxiliary spray
actuation, and so on. Two calculations depending on the break simulation model were
performed and the table is showing the similar sequence of the events. As a base
calculation, the computed results of the Case 1, which based on the LSTF SB-SG-06
test configuration, are compared with experimental data and are in detail discussed in
following section. The experimental data compared in this study were obtained by
digitizing curves of the figures in open literatures [5,6). The origin of the experimental
data including the estimated accuracy and the corresponding calculated parameters are
listed in Table 4.

Also, in these base and sensitity calculations, the general and specific practices for



applying RELAPS including standard procedures, option selection related to volume
and junction, special model applications such as break model and crossflow model,
control and trip logics and so on, are used. Hence there are no deviations from the
user guidelines described in RELAPS/MOD3 code manual volume V.

IV.2 Analysis Results

1. RCS Pressure Response

Figure 5 shows the primary system pressure behavior during the SGTR transient.
After the initiation of single SG U-tube rupture, the pressurizer pressure and water
level decrease monotonically because the amount of break flow to SG secondary side
is larger than the coolant supplied by the charging pumps. The reactor scram occurs
when the RCS pressure reaches 13.42 MPa.  After that, the pressure and water level
continue to decrease. The pressurizer water level behavior will be discussed later
(Figure 11). Following the continuous decrease of the RCS pressure, the pressure
reaches to the setpoint of the safety injection signal and the RCP trip. The high
pressure safety injection (HPSI) into cold legs and upper plenum of the reactor vessel
begin to deliver at 98 seconds and 300 seconds after the safety injection signal,
respectively. The RCPs coastdown at 80 seconds after the reactor scram. The
pressurizer is emptied completely at about 335 seconds.

The HPSI water continues to inject into primary side in order to recover the core
inventory, while break flow enters secondary side through the break nozzle. The
pressurizer auxiliary spray system instead of the pressurizer relief valves, is used to
increase a depressurization rate at 2660 seconds after the reactor scram and the
pressurizer water level is recovered from 3000 seconds. The HPSI systems are
terminated after the pressurizer water level is recovered. When the RCS pressure
becomes identical to the broken loop SG pressure, the pressurizer auxiliary spray is
turned off. Finally, the RCP in intact loop is restarted about 4000 seconds after reactor
scram, and the experiment and calculation are terminated at S000 seconds when the
primary system conditions are stabilized.  The overall transient response of the
calculated primary pressure agrees well with the LSTF SB-SG-06 test data.



2. Secondary Pressure Response

Figure 6 represents the secondary pressure behavior during the SGTR transient. The
broken loop SG is isolated by closing the main steam isolation valve (MSIV) at 722
seconds after reactor scram and simultaneously the intact loop SG is depressurized by
the latched open of the SG relief valve (RV). Such actions are to contain the
contaminated coolant in the affected SG and to maintain the heat removal from
primary to secondary through the intact SG, respectively. The pressure of broken loop
SG increases due to the primary coolant inflow with high enthalpy and is controlled by
opening and closing the SG RV. The break flow rate entered into the secondary side
can be shown in Figure 17. Consequently the general trend of the calculated secondary
pressure 1s analogous to the experiment. However, there exists the difference in the
number of the RV cycling of broken loop SG. The RV was opened once in
experiment, while it was opened several times in calculation. The difference will be
discussed in detail in sectior IV 3.

3. Thermal Response

Figure 7 represents fluid temperatures at inlet, mid section and outlet of reactor
vessel core. The RCS saturation temperature is also plotted in the figure. Figure §
shows fluid temperatures on the broken loop SG secondary side. From this figures, it
is found that there exists the sufficient subcooled margin in the primary side and the
superheated steam in the broken loop secondary side during the SGTR transient. The
RCS fluid temperatures decrease rapidly after the reactor scram. However, the core
outlet fluid temperature increases slightly after RCPs trip, which is due to reduction of
the heat transfer between primary side and secondary side.

The RCS fluid temperatures continue to decrease gradually by the atmospheric steam
dump and feedwater in the secondary side and the HPSI cold water in the primary side.
This explains that the core heat is removed by the natural circulation in the intact loop.
Thus, the subcooled margin of RCS coolant becomes larger sufficiently to prevent the
core voiding. They decrease rapidly at about 4300 seconds because of the forced
convection caused from restart of the intact loop RCP. Figures 9 and 10 are the hot



leg fluid temperatures in intact loop and broken loop. respectively. The similar trends
to the RCS fluid temperature are found. The overall transient responses of the
calcuiated fluid temperatures agree well with the experimental data. However, in the
early phase of the transient, there exists the bump in the experiment, while it is not
seen in the calculation. The bump occurs when the hot water and steam in the
pressurizer is penetrated into the hot leg afier emptying of pressurizer at about 409
seconds.

4. Water Level Behavior

Figure 11 shows that the pressurizer is emptied completely at about 335 seconds and
the water level is recovered from about 3000 seconds. The calculation result agrees
well with the experiment. Figure 12 shows the SG water levels behavior in broken and
intact loop SGs. After MSIV closure of the broken loop SG, the water level increases
gradually by the primary coolant inflow through the break nozzle. The calculated water
level increases with the similar rate as that in experimental data, however, the value of
water level is slightly higher than that of experimental data. Such a calculation result
1s because the SG inventory is controlled to remain a reference water level up to main
feedwater trip. Supposed that a detailed experimental information on the main
feedwater and main steam flow rate will be given, this difference is expected to be
reduced. The water level in intact loop SG rapidly decreases due to the atmospheric
steam dump. However, to keep the heat removal from the primary side by the natural
circulation, the SG inventory continues to be made up by the auxiliary feedwater
system. The feedwater supply can be shown in Figure 19.

5. Loop Mass Flow Behavior

Figures 13 and 14 show the loop mass flow rates in the intact and broken loop,
respectively.  Although the mass flow in broken loop reduces to approximately zero
after the RCP trip, the natural circulation flow through the intact loop is maintained
more than 5 kg/sec, which is large enough to keep the core coolant subcooled. It is
shown that the heat removal from primary side to secondary side is remained by the
natural circulation during SGTR wansient. The intact loop mass flow increases rapidly



at about 4000 seconds after reactor scram by restarting the RCP to stabilize the RCS
conditions. Consequently, the calculation predicts well the experimental behavior.

Figures 15 and 16 show the HPSI flow rates into cold legs and core upper plenum,
respectively. In general, the HPSI flow rate is depending on the RCS pressure. Thus
the curves representing HPSI flow rate as a function of RCS pressure were used in
calculation. As shown in Figure 15, the measured HPSI flow rate into core upper
plenum has somewhat uncertainty, especially in the starting point and termination
point. However, the overall hehavior of the HPSI flow rate agrees well with the
experimental data.

6. Break Flow Behavior

Figure 17 shows the break flow rate through the break nozzle during the SGTR
transient.  The break flow rate is influenced by the pressure difference between
primary and secondary systems. Initially the pressure difference is very large, thus the
critical flow is formed immediately after break initiation, and the break flow rate
gradually decreases as reduction of the pressure difference. After the HPS! system
actuation, the break flow rate again increases slightly depending on the RCS pressure.

When the RV in the broken loop SG is opened, the break inflow from the primary side
is increased instantaneously by the SG pressure drop. This rapid increase of the break
flow rate appears several times periodically (due to RV cycling) in the calculation.
After the RCS depressurization using the pressurizer auxiliary spray at about 2900
seconds, the pressures of both systems are nearly identical and the break flow rate
becomes much smaller. This figure shows the RV cycling has strong influence on the
break mass flow. The integrated break flow was calculated 3177 kg during the
trans.ent, which is larger than the measured value of 2600 kg approximately. Table 5
shows the comparison of the integrated total mass flow during transieni and Figure 18
shows the integrated break flow and HPSI flow. Consequently, it is found that the
frequent RV opening results in the large amount of the break mass flow. The
sensitivity study on the break simulation model will be discuss=d in following section.

7. Others




Figures 19 and 20 show the calculated main and auxiliary feedwater flow rate into
the secondary side. The main feedwater stops at about 280 seconds in both loops. while
to ensure the secondary side inventory, the auxiliary feedwater continues to be supplied
to the intact loop secondary side. Figure 21 shows the calculated mass flow rate of the
pressurizer auxiliary spray to depressurize the RCS. Figure 22 shows the atmospheric
steam dump mass flow rate in the intact loop secondary side through the laiched open
RV 10 keep the heat removal between primary and secondary side.

Comparing the present calculation results with the experimental data, it was found
that the RELAP5/MOD3.1 code predicts well the single SGTR transient behavior and
the timing of sequence of events. Also, it was found that the coolant in the core could
remains as subcooled state by the heat transfer, which resulted from the natural
circulation flow even during RCPs turned off, and the affected SG could be properly
isolated to minimize the radiological release following the SGTR accident.

IV.3 Code Predictability

As discussed in the above section, the comparison between the availuble LSTF SB-
SG-06 test data and the calculation results, indicates that the RELAPS/MOD3.1 code
yields in general agreeable results for SGTR +  ient. However, there exist differences
in some parameters from the experiment as {0/lows.

Figure 6 shows the behavior of the SG secondary pressure for both intact loop and
broken loop sides. The general trend agrees well with the experiment. However, the
number of the relief valve opening in the broken loop SG is overestimated: several
times in calculation, while once in experiment (three times in Mihama Unit 2). This
difference may come from the insufficient nodalization and/or the modelling on the
heat transfer in the secondary side. However, the code model on wall and steam-water
interface condensation can be considered as one of the reason for the difference if the
current modelling is reasonable one. As shown in Figures 8 and 10, the steam in the
broken loop SG steam dome is superheated after about 1000 seconds and the break




flow entered from the primary system is subcooled. Also, since the SG water
temperature becomes higher than the break flow (or hot leg) temperature, the heat
transfer across the U-tube wall is reversed from secondary side to primary side. Figure
23 shows the reversed heat flux across the U-tube walls in the affected SG. Hence,
one can conclude that the pressurization of affected SG mainly occurs s a result of
compression of the steam phase by the ascending SG water level rather than the
vaporization in SG. In the experiment, the pressure increasing rate was reduced by
condensation on the wall and steam-water interface, but in the calculation, it was not
predicted appropriately. Figure 24 shows the calculated heat flux across the SG steam
dome wall.  The experimental data relevant to the parameter was not available.
However, the heat flux from the steam dome to environment, after 1000 seconds, may
be not enough to reduce the pressure increasing rate to the experimental value. Those
overprediction of pressure increasing rate is considered as a reason for the frequent RV
opening/closing. Such a frequent RV opening, which results in the larger pressure
diffzrence between primary and secondary systems, had influence on the break flow
rate and caused the overestimated break flow rate. Thus, to obtain the accurate
secondary pressure behavior including the break flow rate, it may be necessary to
improve the model on the wall and steam-water interface condensation under
superheated steam situation in the RELAPS/MOD3.1 code.

In the experiment, as shown in Figure 9, the fluid tcmperatisre "bumps" appeared at
the top of the hot leg to which the pressurizer was connected. It is a temporal increase
of the fluid temperature only at the top of the hot leg. Most hot leg water remains
subcooled. This phenomena occurred, after emptying of the pressurizer, when the hot
water and steam in the pressurizer are penetrated into the hot leg where the subcooled
water is flowing toward the SG. In addition, the experiment indicated that the slight
stratified two-phase flow with small void fraction was observed at the top of the hot
leg. However, the calculated hot leg bulk fluid temperature was just slightly increased
and the "bumps" was not observed as shown in Figure 9. Also, the flow regime in the
intact loop hot leg was predicted as a bubbly flow, which has the very small void
fraction less than 0.1. This discrepancy may be caused from the difference in measured
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location and the code limitation to calculate the temperature stratification in one
dimensional model. The experimental data were measured at the top of the hot leg,
while in analysis, the bulk temperature of the hot leg was computed. In fact, the
averaged bulk fluid temperature measured in experiment may be lower than that of
Figure 9. Figures 25 and 26 show that the pressurizer steam is penetrated into the hot
leg through surge line around 400 seconds and the void is formed in the hot leg in the
calculation.

IV.4 Sensitivity Study

Sensitivity study was performed on some items which may inti. *nce on the
prediction of transient behavior, such as the primary pressure, the break flow rate, etc.
The chosen items are the RELAPS code version (MOD3.0 vs MOD3.1), the break
simulation model as described in section 1112 and the break valve discharge
coefficient, Cq for the break valve model case (from 0.15 to 0.2).

Figure 27 shows the comparison of the primary pressures which were calculated
using RELAP5/MOD3.0 and RELAPS/MOD3 1, respectively. Although the pressure
behavior for both cases after the HPSI was almost identical, the MOD3.1 predicted
better the pressure trend in the early phase of the transient than the MOD3.0. The
MOD3.1 was known to improve some deficiencies and errors from the MOD3.0 for
following items; condensation model, spherical accumulator model, boron transport
model and error corrections such as undamped flow oscillations in stagnant crossflow
iunctions, etc.[7]  Although, from this calculation, it couldn't clearly find out the
in.oroved point of the code, the present calculation results indicated that the MOD3.1
was improved, especially in capability to predict the thermal-hydraulic hehavior
around the reactor trip.

Figure 28 shows the comparison of break flow rates calculated using the two

different break simulation models. In the early phase, the break flow rates for the both
cases were nearly identical, but, after the HPSI, the break flow rate for the Case 2 was
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larger than that for the Case 1. As mentioned previously, the rapid increase of the
break flow for the Case | was caused by the RV cycling in broken loop SG. However,
even though the RV cycling also occurred in the Case 2. the rapid increase of the break
flow rate was not occurred. It indicated that the critical flow was formed at the break
valves in Case 2, that is, the break flow behavior was determined from the primary
pressure instead of the pressure difference betwsen primary and secondary systems.
Consequently, it is found that the Case | simulating the double ended SG tube rupture
as the break nozzle, based on the LSTF SB-SG-06 test configuration, agreed better
with the experimental data than the Case 2 with break valve model. Therefore, it is
found that the break nozzle model is more realistic, though the number of the RV
opening was overestimated.

Figure 29 shows the comparison of the break flow rates calculated with a variation of
discharge coefficient, Cqs from 0.15 to 0.2, for the Case 2 modelling. As described
above section, the critical flow was formed at the break valves in this case. The break
flow rate from RCS to secondary side increased with increasing discharge coefficient.
Especially, in case of C¢=0.15, the break flow rate after the reactor trip was nearly
identical to the experiment. However, the break flow rate before the rvactor trip was
lower than that of experiment, and consequently the reactor trip time was delayed 200
seconds approximately. Therefore this case was not in good agreement with the
experiment in the early phase of the transient. Table 5 describes the total break flow,
total HPSI flow and total discharged steam flow throughout the transient. It can be
stated that the total break and total HPSI flows increase with increasing Ca. In
addition, the break flow and HPSI flow for the Case 1 were overestimated. As
discussed above, the overestimated total break flow was caused by the frequent
opening of the RV in the isolated SG, which results in the larger pressure difference
between primary sidc and secondary side. Although the experimental data has
somewhat its uncertainty range, Table 5 shows that the total discharged steam flow
through the RV was predicted quite high. Because of this increased break flow, the
total HPSI flow integrated during transient was also overestimated.
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IV.5 Run Statistics

The main computer used in the present calculation; was a DEC workstation 5000/240
with UNIX operating system. Figure 30 presents a plot of the required CPU time for
the two cases during the SGTR trarsient. It is shown that Case 1 was required about
ten times larger CPU time than that of Case 2. It may be becuuse the Case 1 has
another minor flow path between primary and secondary systems, which consists of
some volumes and junctions. Figure 3] shows (Courant time step and advanced time
step size with respect 10 a real transient time. The time step size was reduced down to
about 0.0] second.

The Case 1 transient run using RELAPS/MOD3.1 was terminated at 5000 seconds,
and the required CP'" time was 114,737 seconds including 11.6 seconds for input
processing. The at.c.zipted advancement was 291,357 time steps. Therefore, the grind
time can be calculated as follows,

CPU tume CPU = 114,737 - 11.6 = 114,725 4 sec

Number of time step DT = 291,357

Number of Volume C=177

Transient Real Time RT = 5000 sec

Grind Time GT = CPUx1000/(CxDT) = 2.2246 CPU msec/vol/step



V. Conclusions

The RELAPS/MOD?3.1 was assessed using the LSTF SB-SG-06 test simulating the
SGTR incident which occurred at the Mihama Unit 2 in 1991. To evaluate the code
predictability on major thermal-hydraulic behavior, the calculation results are assessed
and compared with the experimental data. LSTF is large scale facility of PWR, thus,
it is expected that the RELAPS/MOD3.1 can give reliable calculation results to
applicable to real plant if the present calculation predicts well the LSTF test data.
Overall RELAPS/MOD3.1 calculation provided a good agreement with the SB-SG-06
test data for the SGTR transient and the following conclusions were obtained.

1) The RELAPS/MOD3.1 predicted well the transient behavior during the SGTR
accident, such as the primary and secondary pressures, the temperatures of the core and
hot legs, the break flow rate, APSI flow rates, the pressurizer and SG water level, and
soon. The calculation results also predicted well the sequence of events and the major
phenomena during the transient, such as the asymmetric loop behavior, the RCS
cooldown and heat transfer by the natural circulation, primary and secondary system
depressurization by the pressurizer auxiliary spray and the steam dump using the intact
loop SG relief valve, and so on. However, there were differences in some items when
compared to the applicable test data. Those items are the number of the relief valve

cycling in the affected SG, the flow regime of the hot leg with the pressurizer and the
break flow rates.

2) The RELAP5/MOD3.1 overestimated the number of the RV cycling in the isolated
SG. In the experiment, the pressurization rate in the affected SG steam dome was
determined as a result of the condensation and compression of the steam by the
ascending SG water level rather than the vaporization. However, the cods may not
properly predict this type of the wall and steam-water interface condensation
phenomena. The frequent RV opening had influence on the break flow rate and caused
the overestimated break flow rate. Hence, to obtain the accurate transient behavior
including the break flow rate, it may be necessary to improve the model on the wall
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and steam-water interface condensation under superheated situation in the RELAPS/
MOD3 1.

3) The sensitivity study was performed on the RELAPS code version, the break
simulation model and the break valve discharge coefficient. In the carly phase of the
transient, the results using the RELAPS/MOD3.1 agreed better with the experiment
than that of the MOD3.0 code. Also the break flow rate was sensitive to the break
simulation model and the break valve discharge coefficient. Especially, the break
nozzle model based on the LSTF test configuration provided better agreement with the
experiment than the break valve model. Also, in case simulating the SG U-tube
rupture as the break valves, the discharge coefficient, Cs of the break valves had strong
influence on the break flow rate.

4) Finally, the analysis results indicated that the core coolant remained subcooled state
by the heat transfer resulted from the natural circulation flow even during RCPs turned
off, and the affected SG could be properly isolated to minimize the radiological release
following the SGTR accident.
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Table 1 Comparison of Initial Conditions

LSTF SB-$G-06 | RELAPS/MOD3.1 | RELAPS/MOD3. |

Parameters Measured Case 1 Case 2
Primary Coolant (Intact : Broken) | (Intact : Broken) | (Intact : Broken)
System

Hot leg temperature (K) 5874 5859 586.02 586.02 |5860 586.0
Cold leg temperature (K) | 560.5 560.0 560.85 560.76 | 560.74 560.72
Loop mass flow rate (kg/s) | 34.65 33.84 36.580 35478 |36.579 35.480

Core mass flow rate (kg/s) - 71.707 71.708

Pump speed (rad/s) 1283 1243 1283 1243 1283 1243
Core power (MW) 10 10 10
Pressurizer

Pzr. pressure (MPa) 15.38 15.380 15.380

Pzr. water level (m) 2.64 2.680 2.679

Pzr. temperature (K) - 616.28 616.28
Secondary Coolant

System

SG steamdome pres.(MPa) | 6.89 6.89 6.858 6.860 6.857 6.860
SG steam dome temp.(K) - 557.56 557.58 | 557.55 557.57
SG steam flow rate (kg/s) | 2.68 2.58 2.799 2722 2.741 2673

Main feed flow rate (kg/s) - 2.7447 26701 |2.7692 2.7244
SG downcomer water 922 9.19 9251 9273 9.251 9.271
level (m)

* Case | : averaged U-tube model (regarded as Base Case)
* Case 2 : single broken U-tube and averaged U-tube model




Table 2 Setpoints and Conditions used in RELAP5/MOD3.] Calculation

-Main Feedwater Trip
-Safety Injection Signal (SI)
-Pump Coastdown

-IL RCP Restarted

-HPSI Flow rate

-HPSI into Cold legs

-HPSI into Core Upper Plenum
-HPSI Tumned off (stop)

-Accurnulator Injection
-LPSI System
-Aux. Feedwater Start

-Affected SG Isolation

-Intact SG Depressurization
-Intact SG Depres. Termination
-Affected SG RV Cycling

-SG Safety Valves Cycling

-Pzr. Aux. Spray Flow rate
-Pzr. Aux. Spray Start
| -Pzr. Aux. Spray Turned off

Events Setpoints and Conditions
-Tube Break -Break valve open at 1=0
-Reactor Trip -Przr < 13.42 MPa

-Experimental core power decay curve
-Przr < 12.97 MPa
-Przr < 12.87 MPa
-Experimental coastdown curve
-Rx Trip+3979s

-Experimental pressure vs. flow rate curve
-Safety injection from S1+98s, plus charging
-Safety injection from SI+300s
-Pzr water level recovered
-HPSI-CL: Lpx>1.0m
- HPSI-UP: S1+2900s
- Charging: no termination(0.265kg/s)
-Not used
-Not used
-BL: hot water: 1.14kg/s for 81s from SI+37s
cold water: none
-IL: hot water: 1.5kg/s for 200s from SI+37s
cold water: 1.0kg/s from S1+237s
until Lit-sc>12.85 m

-BL-MSIV close from Rx Trip+722s
-IL-RV open from Rx Trip+722s
-IL-RV close if (TiL-houeg< 531.4 K)
-6.4 MPa < PgL-sGdome< 7.3 MPa
<7.69 MPa < PL-sGdome< 8.68 MPa

-0.1 kg/s
-Rx Trip+2666s
-Ppz = PiL-sGdome
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Table 3 Event Sequences of SGTR Transient

Major Events LSTF RELAPS/MOD3.1
(unit : second) | SB-SG-06 (Case 1) (Case 2)

- Tube Break 0 0 0

- Reactor Trip 266 251 246

- Main Feedwater Trip 300 280 280

- Safety Injection Signal 305 289 287

- Pzr. Empty 331 335 335

= Pump Coastdown 348 331 326

- Aux. Feedwater Start 342 326 324

- HPSI into Cold legs 403 387 385

- HPSI into Core Upper Plenum 605 589 587

- Affected SG Isolated(MSIV close) | 988 973 971

- Intact SG Depressurized(RV open) | 988 973 971

- Intact SG Depressurization 1751 1744 1740
Terminated (RV close)

- Affected SG RV Opened 2635(once) | cycling cycling

- Pzr. Aux. Spray Start 2932 2917 2915

= HPSI Tumed off (stop) 3390 3390 3390

- Pzr. Aux. Spray Tumed off 3617 3527 3742

- Intact Loop RCP Restarted 4245 4230 4225

- Termination 5000 5000 5000

* Case 1 : break nozzle model based on SB-SG-06 test configuration

(regarded as Base Case)

* Case 2 : break valve model with single averaged and broken U-tube

1
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Table 4 Lists of Measured Data and Corresponding Calculated Parameters

Items Origin of Full Scale Calculated
Measured Data | Accuracy* | Parameters
-Primary pressure Ref 3& 5 032FS p-610010000
-Secondary pressure Ref. 3& 5 032FS p-516010000,
p-316010000
-Core inlet temperature not used . tempf- 120010000
-Core mid temperature Ref. § 0616 FS | tempf-124030000
-Core outlet temperature not used - tempf-128010000
-RCS saturation temperature Ref.34& 5 0.777FS | sattemp-200010000
-Steam dome steam temperature | unavailable - tempg-516010000
-SG saturation temperature unavaiiable sattemp-516010000
-SG water temperature unavailable . tempf-504040000
-Intact loop hot leg temperature | Ref. § 0616 FS | tempf-206010000
-Broken loop hot leg temperature | Ref. § 0616 FS | tempf-406010000
-Pzr water level Ref. § 032 FS cotrlvar 610
-SG water level Ref. 3 032FS cntrivar 312, 512
-Intact loop mass flow rate Ref. 5 .12 FS mflowj-206020000
-Broken loop mass flow rate Ref. 5 1.12F$ mflow)-406020000
-HPSI-up mass flow rate Ref. § 162 FS mflow)-722000000
-HPSI-cold legs mass flow rate | Ref. § 1.62 FS entrivar 922
-Break mass flow rate Ref. § 1L1I2FS entrlvar 916
-Integrated break & HPSI flow | unavailable - cntrivar 915, 921
-Intact SG feedwater flow rate unavailable - cntrivar 917
-Broken SG feedwater flow rate | unavailable cntrivar 918
-Pzr aux spray mass flow rate unavailable mflowj-612000000
-Steam dump flow rate unavailable . mflow;-369000000
-Heat flux on U-tube wall unavailable htrnr-420100101
-Heat flux on steam dome wall unavailable htrnr-500300400
-Flow rate in Pzr surge line unavailable mflowj-206040000
-Void fraction in Pzr surge line | unavailable voidg-600030000

* Detailed Information was described in Ref, 2
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Table 5 Comparison of Integrated Total Mass Flows during Transient

Mass Flows LSTF Case 1 Case 2 (RELABS/MOD3.1)
(unit : kg) | SB-SG-06 Ca=0.15 Ce=0.18 Ce¢=0.20

- Total break flow about 2600 3177 3212 3482 3765
into secondary side

- Total HPSI flow about 2900 3497 3535 3947 4248
into RCS (up/cl) (1000/1900) | (1216/2281) (1373/2574)

- Discharged steam | about 1200 | 1277 . 1185 -
flow through MSL

- Discharged steam | about 20 133 - 153 -
flow throggp RV

- Aux. Feedwater about 500 669 - 605 -
flow into SG

* Case | : break nozzle model based on SB-SG-06 test configuration
* Case 2 : break valve model with single averaged and broken U-tube
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(1) Case 1 (Base Case): Break Nozzle Model Based on Facility Configuration
T SG Secondary Side

SG U-Tube 1

504-1 417 |- e

; ] T

49 SG Inlet
From S/G from Hot Leg
Downcomer Break Nozzle, 496

[D:6.2mm,L:1.8m

493
b Tl a0 J&

Rupture Valve

(2) Case 2 : Break Valve Model with Single Averaged and Broken U-Tube

To SG Steamdome

504-3
5 4
I 420-3
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422-2 2
504-1 |
428 3
i T g B
From S/G 424 416
Downcomer SG Outlet] | SG Inlet
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Figure 3 Break Simulation and Nodalization
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Figure 5 Companson of Primary Pressure between Experiment and Calculation
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Figure 9 Comparison of Intaci Loop Hot leg Temperature
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Figure 15 Comparison of HPSI-core upper plenum Mass Flow rate
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Figure 16 Comparison of HPSI-cold legs Mass Flow rate
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Figure 17 Comparison of Break Mass Flow rate between Experiment and Calculation
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Figure 19 The Calculated Feedwater Flow rate in Intact Loop Secondary Side
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Figure 20 Tte Calculated Feedwater Flow rate in Broken Loop Secondary Side
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Figure 21 The Pressurizer Auxiliary Spray Mass Flow rate
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Figure 22 The Atmospheric Steam Dump Flow rate through Intact Loop Relief Valve
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Figure 23 The Calculated Heat Flux on U-tube Wall in Broken Loop SG
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Figure 24 The Calculated Heat Flux on Steamdome Wall in Broken Loop SG
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Figure 25 The Calculated Flow rate on Pressurizer Surge Line
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Figure 27 Comparison of Primary Pressure between MOD?3 0 and MOD3 |
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Figure 28 Comparison of Break Mass Flow rates on Break Simulation Model

1.8 s - -
__ RELAP5/MOD?3.1

1.5} ... LSTF SB-SG-06 -
= A
w Y
212 13 Case 2: break valve, Cd=0.18
-y N
Soof .
C
=
£0.6
= ;

03} |

0 LI " A
0 1000 2000 3000 4000 5000
Time [s]

41



(kg/s]

CPU Time [s]

Mass Flow rate
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Figure 31 Courant Time Step and Advanced Time Step Size
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Appendix A Input Deck for Steady State Calculation



= Istf sgtr base input deck with relapi/mod3 |

0000100 new  stdy-st

0000101 run

0000102 s si

0000106 10 20

000010 nitrogen

0000115 10

0000120 124010000 000 h2%  primary
«0000121  S040I0000 7963 h2  secndry
Co00121 900010000 000 k20  contain

* ume step control

0000201 30000 106 05 3 10 20 20
*  minor edits

301 p 610010000  #pzr pressure

302 p 516010000  *sg-b steam pressure
A p 316010000  #sg~i steam pressure
304 mflowj 208010000  =ioop-i hot leg flow
305 mflowj 408010000  *loop-b hot leg flow
306 mflow) 248010000  *loop-i cold leg flow
307 mflowj 452010000  +loop-b cold leg flow
308 mflowj 108010000  score bypass flow
309 mflow; 120010000  score inlet flow

310 tempf 104010000  evessel inlet temp
311 tempf 136010000  »vessel outlet temp
312 tempf 120010000  =core inlet temp

33 tempf 128010000  score outlet temp
314 tempi 316010000  *sg-i steam temp
315 tempf 516010000 esg-b steam terp
316 pmpvel 240

317 pmphead 240

318 pmpvel 440

319 pmphead 440

32 cntrivar 512 *sg-b wr level

21 enurivar 508 *sg-b nr level

322 cntrivar 504 *sg-b boiling waier level

38 catrivar 312 *sg-i wr level

324 cntrivar 308 *sg-i nr level |
35 cotrlvar 304 *sg-i boiling water leve; |
3% cotrivar 610 spzr level

327 cntrivar 720 *pnmary mass |
3% cntrivar 309 *sg-i mass |
329 carivar 509 *sg-b mass

* vanabie tps

0000801 p 610010000 It nul 0 1342+7 | erx scram signal
0000602 time 0 ge ndl 0 leb | spower
0000505 p 610010000 &t null 0 12877 | ercphsi
0000506 time 0 ge umeof 506 170 | eipsi delay
0000507 time 0 ge nul 0 10e6 n *cp delay
0000510 ame 0 ge tmeof 56 100 |+ hpi
0000511 time 0 ge omeof 506 3000 | «il hppi to up
0000512 time 0 ge omeof 505 100 n bl hpi
00W0514 cntrivar 30 ge cnwivar 31 00 n *mean temp
0000616 cntrivar 30 It entrivar 33 00 n

0000520 p 610010000 ge null 0 1646e+7 | =high pres
0000522 p 610010000 ge nul 0 17%e+7 n opar sty
0000524 p 610010000 ge nul 0 1368+7 n eper spry
0000626 p 610010000 gt null 0 1607e+7 n e porv
0000528 p 610010000 gt nul) O 1627 1

000528 tme 0 ge nul 0 00 | spzr prp. htrs
0000530 p 610000000 It muwl O 1540e+7 n *pzr bkup hors
0000531 p 610010000 K oull 0 15347 n

0000632 cntrivar 610 k null 0 025656 n sio nrm pr vl
0000535 time O ge nul O 10000 | *tube break
0000536 ume 0 ge nuil 0 00 | bl flow
0000837 time ¢t nul 0 00 | »valve
0000538 tme 0 It nal 0 00 1 #il flow
0000539 ume 0 it nul 0 00 | »valve
0000540 ume 0 de null O 100000 n

0000550 p 610010000 ge null 0 127e+7 | »main feed
0000552 ame 0 ge tmeof 55 40 | saux fed
*0000553 time 0 le umeof 552 200 | »auxfeed
0000654 cntrivar 308 it nul 0 044 n *aux feed
0000555 cntrivar 508 it nul 0 044 n

0000556 time 0 le umeof 552 810 | vauxfeed
0000660 p 316010000 gt nul 0 786 n bl sg rel
0006l p 316010000 gt nul 0 826 n

0000564 p 316010000 gt nul 0 7686 n obi sg saf
0000565 p 316010000 gt nul 0 B6Be+6 n

-A] -



0000568 ume 0 k ndl 0 00 n shl msiv
0000668 p 316010000 I ol 0 42356 |

0000570 p 516010000 gt ndl 0 7K n il sgrel
000067) p 516010000 g oull O 82+ n
0000674 p 516010000 gt null 0 765+6 n el sg saf
0000575 p 516010000 gt null 0 B68e6 n
0000678 time 0t ol 0 00 n =il msiv
0000579 p 516010000 k ol 0 d42ZWesd |

0000580 cntrivar 308 B null ¢ 05 | slow sg lev
000058] cntrivar 508 it wmll 0 025 l

0000583 ume 0 ge nmul 0 00 n *stm hdr viv
0000585 ume 0 t ndl 0 00 n *stm thrt
0000586 time 0 ge nul 0 110 n * valve
0000595 ume 0 it null 0 10000 n * ss pres
*  logical trips

000060] -603 and 571 n o+ il sec relief valve

0000602 608 and 510 n

0000603 601 o 602 n

0000604 -606 and 575 n = il sec safety valve

0000605 606 and 574 n

0000606 6M or 686 n

0000607 ~-6085 and 361 n bl sec relief vaive

0000508 608 and 560 n

0000605 607 or GR n

0000610 ~-612 and 565 n * bl sec safety valve

0000611 612 and 64 n

0000612 610 or 6l n

0000613 ~-615 and 528 n * porv

0000614 615 and 526 n

0000615 613 or 614 n

0000620 580 or 581 | * reactor trip

000062 S0 or 60 |

000062 61 o 501 |

0000623 552 and 354 n * sg aux feed bi

Q000624 552 and 535 n e il

000065 -586 or -38 n o steam sy’ essure

0000626 5™ or 568 |+hp

0000627 626 or 506 |

0000630 -632 and 5381 n * per backup heater cnt!

0000631 632 and 530 n

0000632 630 or 63 n

0000633 -505 and -532 n e par hirs off on sis or low par Ivi
0000634 632 and 63 n + per htrs off on low per level

* hydrodynamic components

R e T T I s I

* reactor vessel

ERRARPRARNRNES RSN TEREN,

100000 inannl  snglvol

1000101 00 13684 013609 00 -90 -i5684

000102 4573 0106 00

1000200 003 1547998 3691

1040000 nann branch

1040000 4 0

104010 00 08600 00545 00 -900 -0600 457e-5

1060102 0106 00

1040200 O 15487916 5604

1041101 104000000 100010000 00 00 00 0000

I0£2101 104010000 108000000 00 00 00 000

1043101 252010000 104000000 0065 034 0345 0101

106101 452010000 104000000 00%%65 0345 0345 0i0)

1041201 542622-3 5.42622-3 00 . 092712 |

102200 10373539 10873539 0.0 . 48158681 |

104201 14005447 14005447 00 . 24199945 |

1044201 14006105 14006109 00 . 24200657

. |
|

1080000 downcmer  annulus |

1080000 9

1080101 00974 9

10800301 06757 1

1080002 08670 2 |

108038 0610 8 ‘

108034 1258 9

1080601 900 9 |

000701 -06757 1

1080702 08670 2

108073 -0610 8

108074  -12588 9

100080]  457%-3 0106 9

081000 o 9

1081101 0000 8

1081200 003 15482417 5605 0 0 0 1

08122 00 15498051 5605 0 0 0 2

08128 O 1549343 5605 0 0 0 3

1081204 003 149785 505 0 O 0. 4

108125 008 15502346 5605 0. 0 0 5

1081206 003 155067%6. 5605 0 0. 0 6

08127 008 15511245 5605 0 0. 0 7

1081208 003 15515694 5605 0 0 0 8



1081208 003 13822500 5605 0. 0. 0 9

108130 ¢

1081301 96071571 96071571 00 i * 48158687
1081302 96098280 96096280 0.0 2 * 48158693
1081303 96122606 96122606 0.0 3 * 4158697
1081304 S6145084 96145084 0.0 4 « 4815869
1081306 96163484 96163484 0.0 5 « 48158700
1081306 96176032 9617602 0.0 6 * 48158700
1081307 96182512 96182512 0.0 7 * 451586%8
1081308 96184417 96184417 00 8 * 48158695
.

1120000 Iplovol sngivol

1120101 00 0626 01661 00 900 0626 4575
12102 0014 00

1120200 003 15632812 5605

.

1160000  jowrpinm  branch

1160001 3 0

1160101 00 04762 00943 00 %00 04762 457e-5
1160102 0014 @

1160200 003 15538774 5605

1161101 108010000 116010000 009774 10 10 0100
1162101 112010000 116000000 023623 00 00 0000
1163101 116010000 120000000 015831 834 834 0000
1161201 96183851 9618351 0.0 * 4815868%0
1162201 J67004-9 167679-9 0.0 * 17.0061-9
1163201 90531130 90831130 0.0 * 45158664
1162110 00104 0 10 10

1163110 00104 10 10 10

.

120000  coremn branch

1200001 i 0

1200101 00 12588 01%1 00 900 12588 457%-5
1200002 00104 OO

1200200 003 15831638 5805

1201101 120010000 124000000 013657 085 085 0000
1201201 701867 01857 00 » 48158607
1201110 0.008721 10 10 10

.

1240000 core  pipe

1240001 6

1240101 00 6

1240201 11968 5

1240301 0610 &

1240401 007312 6

1240601 %00 6

1240701 0610 6

1240801 457e-5 000832 6

1240901 068 068 5

1241001 00100 6

1241101 0000 3

1241201 003 13513996 563056 0. 0 0 1

1241202 008 13518831 3676 0 0 0 2

1241203 003 13303749 57415 0 0 0 3

1241204 003 13508764 58070 0 0. 0 4

1241205 003 15493863 38425 0. 0 0 5

141206 003 15499012 5865 0. 0 0 6

14130 0

1241301 14034412 14034412 00 1 * 48158578
1241302 14215501 14215501 00 2 * 45158541
1241303 1.458645] 1 4586451 00 3 * 4815849
1241304 14601781 14601781 0.0 4 * 4815844]
1241305 14627423 14627423 0.0 5 = 43158378
1241401 0.00832 10 10 10 §

»

1280000 creoutlt  branch

1280001 3 0

1280101 00 0867 0152 00 900 0867 457%-5
1280102 00 00

1280200 003 15480901, 5865

1281101 124010000 128000000 015255 1272 1272 0000
128210! 128010000 132000000 016737 00 00 0000
1283101 156010000 128010000 0085679 420. 420 0000
12812201 33840926 3.3840926 0.0 * 48158308
1282201 67385815 67385815 0.0 * 48.3908%
1283201 4.39830~3 4.39830-3 00 « 24167236
1281110 028097 19 10 10

1282110 04063 10 10 10

1283110 03078 10 1.0 10

-

R T It ] .
1320000 upplaim snghvol

1320101 00 06757 01060 00 800 0677 457e-5
320102 0321 00

1320200 003 15485850 5865

1360000  uppinm! branch

1360001 -} 4]

1360101 00 06X 008389 00 %0 0600 45%-5
13860102 032 o




lm (IB 15“]7l5 :'!55 ““““““ AA A L Shnann
1361101 136000000 200000000 CU520 0265 0265 0102 1560000  gdetwb  pipe
1362101 136000700 400000000 005X 0265 0265 0102 1560001 2
1363101 132010000 135000000 C.J5665 00 00 Q000 1360101 €0 2
1364101 140000000 136010000 014305 00 00 0000 1960201 00102 !
1365101 164000000 136000000  1.0e-4 4 o i560301 1920 |
1361201 85833557 95833557 0.0 *ANLE 1560302 16431 2
1362201 5030429 936830429 0.0 * 24199089 1360401 006200 |
1363201 67669046 67669046 0.0 * 43399714 1560402 00628 2
1364201 ~58944-6 -5.8044-6 00 * -3621-6 1560801 -900 2
1365201 080207 0802175 00 * 0.041000 1560701  -19260 |
1363110 0321 10 10 10 1560702 -16431 2
1364110 0321 10 10 10 1360801 4575 00 2
. 1560901 334 3u |
156100 00 2
1400000  uptopvel  sngivol 136101 0000 1
1400101 00 03674 00445 00 900 03674 4575 1%61201 003 15468815 578. 0 O
40002 0321 0 186122 o3 154724%8 S84 0 0.
1400200 003 15488458  §775 16130 ¢
. 1961301 (04675404 04675404 00 1
1440000 tophat sngivol * loop with pressurizer (broken ioop)
1440101 00 0897 01685 00 900 087 4575
e 0% w .
1440200 003 15461376. 5770 2000000 nphotleg  snglvol
. 2000101 00337 13246 00 00 00 00 457e-5027 00
2000200 003 147138 5865
1480000  vhmudvol  branch .
1480001 2 0
1480101 00 072 01970 00 %0 075 4575 220000  bihlbyps  branch
4012 u%6 W 2020001 1 0
148200 003 15455440 5760 2020101 3384 265 00 00 00 00 457e5 00 Q0
1481101 100000000 148000000 95e-5 00 00 0100 sub/dc leak 2020200 003 15481269 5605
1482101 144010000 148000000 00 00 00 0000 221101 104010000 202000000 353¢-4 00 00 0100
1481201 544012-3 544012-3 00 * 2480856 2021201 00 00 00
1482201 -519.36-9 -519.32-9 0.0 ¢ -PIT-6 o
2030000  blhibyp  valve
1520000  uhtopvol  branch 2030101 202010000 204000000 353e-4 276 276 0100
1520001 2 0 230201 0 09130913 00
1520101 00 0504 01475 00 900 0504 4575 2030300  srvviv
5212 00 00 2080301 203
152200 003 15450939, 5760 .
1821101 148010000 152000000 00 00 00 0000
1522101 152000000 156000000 000199 1472 1472 0000 2040000  bihdbyps branch
1521201 173108-3 1.73108-3 0.0 * 24167128 2040000 | 0
1522201 23663527 23663526 00 * 24176700 2040101 3534 166 00 €0 900 030 45%-5 00 00
» 2040200 003 1471266 5685

~A4 -



2041100 204010000 200000000 353%-4 00 00 0101 2140101 212010000 216000000  0.2093 00 00 0000

2041200 00 00 QO 2130201 0 2 205836 0.0 * 24199962
2060000 wphotleg  branch 2160000 npsgfb sngivol

2060001 3 0 2160101 00 11035 02823 00 900 11035 4575
2060101 00337 131% 00 00 00 00 45%-5 0207 00 260102 044714 0

2060200 003 15471270 5865 2160200 om 15460476, 5865

2062101 200010000 206000000 00337 00 00 0000 .
2063101 206010000 208000000 00337 00 00 0000
2064101 600010000 206010000 00032 10 05 000l 2170000 npsgin sngljun

2062201 15682911 13682011 0.0 * 24199021 2170101 216010000 220000000 00425 00 00 100100
206320) 15683730 15683730 0.0 C A0 A0 0 0 075 |
2064201 1154536 1154.53-6 0.0 » 180819-3 2170201 0 12407586 1.24075%96 00 * 24199843
2080000  wphotleg pipe 2200000  npsgube  pipe
2080001 2 200000 8
2080101 00337 2 200101 00425 8
2080301 07043 1 200301 2874 1
2080302 05278 2 200302 25654 3
2080601 00 1 20303 2178 5
2080602 300 2 200304 2364 7
2080701 00 1 200305 2874 8
2080702 04043 2 200601 900 4
2080801  457e-5 0207 2 200604 -900 8 .
2080901 006 006 1 200701 2874 1
2081001 00 2 20012 25604 3
2081101 100000 1 200003 20980 4
281201 003 15471238 5865 0 0 0.1 200704 -2.0880 5
28122 003 15479897 5865 0. 0 0 2 20008  -2564 7
208130 0 200706  -2874 ]
2081301 15683412 15683412 00 1 * 24 200096 2200801 1524-6 0.0196 8
281401 0 0 0% oM 1 200901 00 00 3
* 200902 0006 00 4
srmmssssssssienna . 2200903 0.006 0006 5
2080000 nphoteg  snglun 2200904 00 0006 [
2090101 208010000 212000000 00337 00 00 0100 200006 00 00 7
2090201 0 15683441 1568344] 00 * 2420007 201001 00 ¥
. 2201101 0000 7
san 201201 o3 15446206 ST 0 0 0 1
2120000  npsgin snglvol 20122 o8 I 51217 0. 0. 0 2
2120101 00 0706 012 00 900 0706 457%-5 201208 0B 15407430. 56850 0 0. 0 3
201012 03 20124 003 15380925 56683 0. 0. 0 4
212020 003 1546381 5865 201205 003 IS380%8 56417 0 0. 0 5
. 201206 003 15406504 56250 0 0. 0 6
seane anen 201207 003 15423494 56183 0 0 0 7
2130000 npsgfhy sngiun 201208 003 1442582 56017 0 0. 0 8

A5 -




2201300 0 2320708 00 5
201301 11888998 11568998 0.0 1 = 24199823 232080 457e-5 01682 5
2201302 11564485 11564485 0.0 2 * 24190820 2320901 003% 006 |
2201308 11372354 | 1372354 00 3 A48 2320902 00 00 3
201304 11276379 11276379 0.0 4 * 24199808 2320903 00685 0065 4
201306 11209604 1 1209604 0.0 5 » 24198833 2321001 00 5
2201306 11142686 1.1142686 0.0 6 * 24199839 2321i01 0000 4
201307 11111250 1.1111250 00 7 . 24199844 2321201 03 1546637). 5605 0 0 0 1
. 22122 003 15462314 5605 0 0 0 2
Ao ne. 21203 o3 15447133 5605 0 0 0 3
2210000 npsgout sngljun 221204 003 15480360 5605 0. 0 0 4
2210101 220010000 224000000  0.0425 00 00 0100 221206 003 15494826 5605 0. 0 0 5
210201 0 1.1089645 11089645 0.0 * 24199848 2321300 0
. 2321301 21244352 2.1244332 0.0 1 = 24199886
ZRU02 21244240 21244240 0.0 2 * 24199890
2240000 npsgfbo snglvol 201308 21244071 2.1244071 00 3 * 24199894
2240101 00 11035 02323 00 -900 -11035 4575 2321304 2.1243903 2.1243903 0.0 4 * 24.1998%9
2240102 04474 W ’
240200 003 1545672, 3605
. 2330000  npfev  valve
2330101 232010000 236000000 0022 00 00 0100
2250000 npsgfb) sngljun 2330201 0 21243819 2.1243818 00 * 24199903
250101 224010000 228000000  0.2093 00 00 0000 2330300 merviv
2500 0 2448286 22448086 0.0 + 24100869 2330301 5% 537 1 4200000 1.0000000 0
- .
280000  npsgout  snglvol 2360000  mpersigu  pipe
2280101 00 0706 012 00 -800 -0706 4575 2360001 4
280102 0377 o0 2360101 0022 4
2280200 003 15463422 5605 2360301 1320 1
. 2360302 lLi22 2
2360305 11417 3
2290000  npersieg  sngliun 2360304 1122 4
2290101 28010000 232000000 00222 00 00 0100 2360601 00 1
2290201 0 21244407 21244407 00 * 4190885 2360602 200 4
B 2360701 00 1
2360702 11222 4
2320000  apersieg pipe 2360801  457e-5 01682 ¢
232000} 5 2360901 00658 0065 |
2320101 02 = 236090 00 00 3
2320301 0516 | 2361001 0 4
2320302 1242 4 2361101 0000 3
2320308 11918 5 236120 003 15494735, 5605 0 0. 0 1
2320601 800 1 2361202 003 15480528 5705 0 0 0 2
2320602 00 4 2361203 003 15472206. 5605 0 0 0 3
2320603 00 5 2361204 003 15463853 5605 0 0. 0 4
2320701 <0393 | 2361300 0
2320702 -1242 4 2361301 21243819 21243818 00 1 = 24199907
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ZHIAR 21243895 21208 00 2 * 2419912
261308 21244048 21244048 00 3 * 24199916

2400000  mprecpump  pumg

2400101 00 0802 0GB 00 WO 0%l 0
2400108 236010000 0022 00 00 0000
2400108 244000000 00837 00625 0055 0000

2400200 003 15473807 5605
2400201 0 21244201 2.124420) 0.0 * 24199921
40022 0 13983350 13983350 0.0 * 24199

400 0 0 0 -1 0 0 0
2400302 1BB50000 680636 05400000 10000000 5.200000
2400303 054 00 00 00 00 00 00

* single phase head and torque data from Istf sys deseription

2401100 1 1 000 136 010 138 024 1 040 141
2401101 060 132 080 119 100 100
401200 1 2 000 -097 020 068 050 -0 065 007

2401201 080 040 100 100

40130 1 3 -10 320 080 280 080 246 060 194
2401301 -040 157 020 141 000 136

2401400 | 4 -100 320 080 27 -080 241 -040 208
2401401 020 18 000 158

240150 1 5 000 000 100 000

2401600 1 6 000 000 100 000

2001700 1 7 -100 000 000 000

2401800 1 8 -1.00 000 000 000

.

* torque data

2401900 2 1 000 03 012 038 020 044 030 058
2401901 050 07 070 081 100 100

2400000 2 2 000 -126 010 08 030 -031 050 009
240200} 065 030 08 06 100 100

242100 2 3 <100 240 085 170 -066 112 -050 084

2402101 -040 08 -020 0% 000 036

40200 2 4 -100 240 080 212 -080 180 -030 1R
2402201 000 080

2402300 2 5 000 000 100 000

2402400 2 6 000 000 100 000

2402500 2 7 -1.00 000 000 000

2402600 2 B -1.00 000 000 000

* two phase multiphier tables for head of rc pump 240

2403010

0 00 00
010 00
015 005
024 080
030 09
040 098
060 097
080 0%
030 080
086 030
100 00

* two phase muluplier tables for torque of rc pump 240

2403100
2403101

0 00 00
10 00

* two-phase dff curves from r5 built~in data
» head difference curves

24

2404101
2404200
204201
2404300
2404301

[ 1 000 000 010 083 020 109 050 1@
070 101 090 084 100 100

12000 000 010 -040 020 000 030 010
040 021 080 067 090 080 100 100

13 -100 -116 -096 -124 -080 -177 -070
060 -279 -050 -291 -040 -267 -0
=010 -050 000 000

14 -10 -116 090 -0 -080 -050 -0.70

060 -017 -050 -008 -035 000 -020

=010 008 000 0i1

000 000 100 000

000 000 100 000

=100 000 000 000

=100 000 000 000

Bt Bt e i
- o

oo

* torque difference curves

2404900
2405000
2406100

00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00

Lo T S T IS R S X XY
-~ Ea W D e

o

*  pump coastdown data

“Ad «

236
-169
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13993524 13983524 0.0 * 24200849

2406100 501 ¢ norm spoed 2487201 1.3993528 1.2993528 0.0 * 24 200633
2406101 00 183 « 102 2483201 574788-9 514777-8 00 s 238120-9
2406102 800 12%3 102 .
2406103 80 120 =i81B sseses e sess
2406104 80 1189 =« 9% 2520000 wpeolleg  snghvol
2406106 80 1149 « 4% 2520101 0033 13125 00 00 00 0O 457e-7 0207 O
2406106 1010 97 (2% 220200 003 15487585 5605
2406107 10O &6 = 10412 i
ZA06108 1180 44 Q7 SERssrsssRseRsRenann
2406108 1310 84 » 18 .
2406110 1400 %7 714 * secondary loop for the broken loop
2406111 490 3518 = &3 .
2406112 1610 463 « %% .
2406113 1700 417 52 3000000  npsigdem  annulus
2406114 1790 382 » 418 3000000 5
2406115 1910 348 < @38 3000100 00 1
2406116 2000 323 e« 4074 3000102 002% 4
2406117 280 300 =3B 3000108 00 5
2406118 210 213 U 3000201 00 3
2406119 200 B3 «us 3000202  000528] 4
2406120 2300 B2 8% 3000301 2895 1
2406121 B0 214 = 2100 3000302 2098 2
240612 2600 203 255 3000303 2564 -
2406123 290 190 » 2B 300034 343% 5
2406124 810 163 =208 3000401 0328 1 .
2406125 200 146 = 1883 300042 00 4
2406126 260 124 < 1580 3000403 01302 5
2406127 200 99 « 128 3000501 00 5
2406128 MO T4 =93 3000601  -90.0 5
2406129 /WO 50 624 3000701 -2023 1
2406130 /00 25 =312 3000702 -20980 2
2406131 4000 00 3000703  -25654 B
240612 10000 00 3000704  -25464 -
. 3000801  457e-5 03689 |
+ 3000802 457-5 00971 4
2440000  wpeolleg  snglvol 3000803 457-5 00801 5
40101 00337 10862 00 00 00 00 457%-5 020700 300080! 00 00 4
2440200 003 15487643 5605 3001001 5
’ 3001101 0000 3
3001102 0100 4
2480000 wpeolleg  branch 3001201 003 6850719 546 0 0 0 |
2480001 3 0 3001202 003 6865034 546. 0. 0. 0 2
2480101 00337 11945 00 00 00 00 d457e-5 0207 ® 3001203 003 6883272. 546 0. 0. 0 3
2480200 003 15487614, 5605 3001204 003 6912349 546 0 0 0 4
2481101 244010000 248000000 0.0337 00 00 0000 300128 003 69371666. 546. 0. 0. 0. 5
2AR101 248010000 252000000 0.0337 00 00 0000 3001300 0
790010000 248010000  0.0060 10 05 0001 3001301 61390339 61390359 0.0 1 » 13834317
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3001302 6138932 6138632 0.0 2 * 13834278
3001303 BI3BTE66 61387866 0.0 « 13834214
3001304 61386007 61386007 0.0 * 13834133
3010000 npstgdem  sngijun

3010101 300010000 304000000 00 1000 1000 0000
3010201 0 48038520 65708130 0.0 * 13833941
3040000 bisteamg  pipe

3040001 5

3040101 02233 3

040102 00 5

3040201 02293 2

3040202 0233 3

3040203 0313 4

3040301 25464 1

304032 25654 3

3040308 20880 4

3040304 20223 5

3040401 00 3

040402 04%1 q

304048 07979 5

3040501 00 5

304060! 0.0 5

3040701 25464 1

3040702 25654 3

3040708 209%0 4

3040704 20223 5

3040801 4575 006 4

34082 4575 QA9 5

3040901 14% 14% 4

100! 5

3041101 0000 3

341102 0000 4

2o 0 60004859 1261112.3 25800446 14219192 00 |
e 0 GRET0366 1264931 2 25800908 28228728 00 2
128 0 GE747045 12646835 25805303 2864354 00 3
34124 0 68633026 12641283 25806499 27887377 00 4
42 0 68534235 1263801 8 2680702.3 27518632 00 5
304130 0

3041301 09940788 37087476 0.0 l * 13810074
3041302 11458638 45504010 0.0 2 * 13804585
3041306 10794204 71300003 0.0 3 * 13806420
3041304 09899163 87128833 0.0 4 * 13.799040
3041401 0.036 10 10 10 3

3041402 01258 10 10 10 4

.

R T S I

3080000 npsepar  separatr

3080001 3 ¢

3080101 00 2120 0572 00 900 2120 4575
3080102 02134 00

0820 0 65445902 12634716 25807681 50638217
3081101 308010000 316000000 00615 00 00 0100 02
3082101 308000000 300000000 003964 1000 1000 0000
3083101 304010000 308000000 0198 00 00 0000
3081201 ~.3840036 27406855 00 * 2748045
3082201 37743388 -1.777076 0.0 * 11041964
3083201 11701332 1.0458835 0.0 * 13801835
.

3120000  npsgspbp  branch

3120001 2 0

3120101 00 2120 06288 00 900 2120 4575
3120102 01242

320200 0 68418430 12368575 25842334 R7891994
3121101 300000000 312000000 03164 00 00 0000
3122101 312010000 316000000 0032 15 15 0000
3121201 30.0480-6 1.1555824 0.0 » 723783
3122201 -42.50990 -135229-3 0.0 s -26126-3
.

3160000 stmdome  sngivol

3160101 00 3778 20288 00 %0 3778 457e5
3160102 07696 00

3160200 © 68495467 12629269 25808505 99999968

»

* Dbisg steam line

3200000  bistmin!  branch

3200001 2 0

3200101 0028 5286 00 00 00 00 4575
3200102 01909 o

200000 0 68490572 12628829 25808803 99909786
3201101 316010000 320000000 00286 00 00 0100
3202101 320010000 324000000 00286 00 00 0000
3201201 24791454 25876488 00 * 27470311
3202201 24234202 25881767 0.0 * 27472440
-

3240000  blstmin2  branch

3240001 1 0

3240101 00286 98213 00 00 00 00 457e-5

~A9 -



240102 01908 00 3600201 00 5.K3400e+6 £535

3240200 0 GR48966 | 1262878 4 2580896.2 99999675 .

3241101 224010000 328000000 000428 Q0 00 0000 .

3241201 14.028836 17257852 0.0 * 274TTI08 3610000 npstegfw  tmdpjun

. 3610101 360000000 300000000  4.00e-3

*s 3610200 1 550 cntivar 361

3280000 blstmin3  sngivol 361020) 00 00 00 00

280101 000429 83215 00 00 00 00 4575 3610202 50 50 00 00

3280102 00738 00 3610203 70 70 00 00

/R0 0 6B28063.0 1262339.0 25809623 99998600 3610204 10000 70 00 00

3290000 blmsiv  valve * secondary relief and safety valves, broken loop

3290101 328010000 332000000 004X 00 00 6100

29001 0 12637699 17284590 0.0 « 2UTTN2 o

290800  meviv 3690000  bisgrv  valve

3290301 568 501 2.0000000 10000000 0 3630101 320010000 370000000 2%6e-4 00149 00 0100

. ;0201 0 00 00 00 * 00
I/O30  trpviv

3320000 vivioviv  sngivol 30301 609

3320101 000423 6446 00 00 00 00 457e5 .

320102 0073 0

a0 0 63283460 12618572 25810645 99997656 370000  contain  tmdpvol

. 3700101 10«8 100 00 00 00 00 00 00 00
300200 3

3330000 bichkvi valve 3700201 00 1013%e+5 28315

[BA101 332010000 804000000 0004209 00 00 0000 .

B0 0 10388571 17310434 00 . 2U4TIRR

3BABO  chkvlv 370000  bisgsy  valve

3330310 0 0 00 00 3790101 324010000 380000000 000195 00055 00 0100

. 3790201 0 00 00 00 = 00
3790300 tpviv

3500000 auxfed tmdpvol 330301 612

300101 80 50 00 00 00 00 00 O o »

B2 3

3500201 00 5.95300e+6 3130 3800000 contain  tmdpvol

. 3800101 10e+8 100 00 00 €O 00 00 00 00
3800200 3

3510000 auxfed undpjun 3800201 00 1013%e+5 29315

3510101 350000000 300000000 1004 .

B0 1 68 .

3610201 00 00 00 00 * loop without pressurizer (intact loop)

10202 001 150000 00

10203 50000 1500 00 00 .
4000000 wphotleg  snglvol

3600000 npstegfw  tmdpvol 4000101 00337 13246 00 00 00 00 45750207 00

3600101 0138 50 00 00 00 00 00 © o 4000200 003 15471308 585

3600200 3 .
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ssese 08122 00 15479897, 5865 0 0 0 2
4020000 ilhlbyps branch w1300 0
4020001 1 0 4081301 1.5683725 15683725 0.0 ) * 24.2007%
4020101 353e-4 266 00 00 00 00 457%-5 €0 00 4081401 0 0 0% o™ 1
4020200 003 15481269, 5605 .
4021101 104010000 402000000 353-4 00 00 010 as
4021201 00 00 00 4090000 wphotieg  sngliun
* 4090101 408010000 412000000 00337 00 00 0100
4090200 0 1.5683754 1.5683754 0.0 = 24200738
4030000 blhibyp valve .
4030101 402010000 404000000 353e-4 276 276 0100 .
4030201 0 0913 0813 00 4120000  wpsgin snglvol
4030300  srwwiv 4120100 00 0706 0125 00 900 0706 457%-5
4030301 408 4420102 037 o
. 4120000 003 15466381 5865
4040000  blhlbyps branch
4040001 1 0 .
4040101  353e-4 166 00 00900 030 4575 00 4160000  wpsgb  branch
4040200 003 15471269 5585 4460000 3 0
4041101 404010000 400000000 353e-4 00 00 010 4160101 0 11035 02323 00 900 11035 457%-5
4041201 00 00 00 4160102 04474 o0
* 4160200 003 1460476 5865
4162101 412010000 416000000 02083 00 00 0000
4060000 nphotleg  branch 4163101 416010000 420000000 004254 00 06O 0000
4060001 2 0 4164100 416010000 417000000 50e-4 00 00 0i00
4060101 00837 13843 00 00 00 00 4575 0207 0 4162201 1247 120 00
4060200 003 1471265 5865 4163201 1247 120 00
4061101 400010000 406000000 0.0337 00 00 0000 4164201 01 01 00
4062101 406010000 408000000 00337 00 00 0000 .
4061201 15683423 15683423 00 * 24200171
4062201 15683417 15683417 00 * 4200126 »
. 4170000 biktin! sngivol
4170101  50e-4 118 00 00 00 00 457%-5 00 00
4080000  wphotleg pipe 4170200 003 15453426 5605
AOB0001 2 .
4080101 00337 2 4180000  bkund  branch
4080301 0.7043 1 4180001 2 0
4080302 05278 2 4180101 50e-4 206 00 00 -900 -206 457e-5 00 00
4080601 00 | 4180200 003 15441260 5865
4080602 500 2 4181101 417010000 418000000 S.0e-4 00 00 0000
4080701 00 1 4182101 418010000 419000000 50e-4 00 00 0000
4080702 (4043 2 4181201 01 01 00
4080801 457e-5 0207 2 4182201 01 01 00
408001 006 005 | .
4081001 00 2 4190000  bktun5  sngivol
4081101 100000 i 4190101 50e-4 19 00 00 00 00 4575 00 00
4081201 o3 15471238 5865 0. 0 0 1 4190200 003 15433426 5605
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4830000  break  valve W00 bkl pipe
4930101 419010000 494000000 50e-4 00 00 0000 000 2
4930201 1 00 00 00 43010  30e-4 2
4930300  tpviv 98001 15 2
4930301 88 4980601 00 2
. 4980701 00 2
4980801 4575 00 2
4 4980901 00 00 1
4540000  bkin5  sngivol 48100 W 2
S0100  50e-4 024 00 00 00 00 45%-5 00 48101 0000 ]
240200 003 7310426 5405 4981201 om 3479 5405 0
. 48122 06 7350623 5405 0
4950000  bkind  branch LSk | I
950000 2 0 48101 01 01 00 1
4950101  50e-4 035 00 00 900 035 45%6 00 ® .
950200 003 TII29 5465 4980000  bkinl  snghun
4951101 495010000 496000000 3025 00 00 0100 4930101 498010000 504010008 50e-4 00 00 0100
4552101 494010000 495000000 50e-4 00 00 0000 4900201 0 01 01 00
451200 01 01 00 .
95200 01 01 00
. 420000  wpsgbe  pipe
4960000  brknozl  pipe 4200001 5
496000 3 42000100 024 5
B60101 305 3 4200301 2874 1
96001 06 3 420032 2564 3
4960401 00 3 4200308 2I7R 5
96080 %00 3 4200801 900 4
4960701 06 3 4200602 -900 5
4960801 127 00062 3 4200701 287 1
4960801 00 0 2 20002 256 3
46100 3 200708 20980 N
4961101 01000 2 4200004 -20980 5
961200 003 7315536, 54650 0 0 0 1 4200801 15246 0.0196 5
<6122 003 T326536. 54650 0 0 0 2 4200%i 00 00 3
4961203 003 7330636 54650 0 0 0 3 200902 0006 00 4
496130 0 4201001 00 5
4961301 01 01 Q0 1 4201101 0000 4
96132 01 01 00 2 4201201 003 15446206 5788 0 0 0 1
* 420122 0w 15426457 57217 0 0. 0 2
4970000  bkin2  branch 40128 003 15407432 5685 0 0 0 3
Lo 2 0 20124 003 15389928 56683 0 0 0 4
@101  50e-4 075 00 00 00 075 457%-6 00 M 20126 om 15389291 56417 0. 0 0 5
Q200 003 TR0 5465 2030 0
4971101 496010000 497000000 3(2e-5 00 00 0100 4201301 1184545 1.1884545 00 | * 24 200508
447210 457010000 498000000 50e-4 00 00 0000 4201302 1156145 1.1561451 0.0 2 * 24200613
4871201 01 01 00 4201303 11379927 1.1379927 00 3 » 24200623
972) 01 ol 00 4201304 11274428 11274428 00 4 » 24.200634
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4220000  wpsgwb?  pipe 4320000  wpersieg  pipe
4220001 3 4320001 5
4220101 004254 3 4320101 0022 35
422090! 25654 2 4320301 0516 |
4220302 28724 3 4320302 1282 4
4720601 ~90.0 3 4320303 L1818 3
4220701 -2.5654 2 4320601 500 |
4220702 -28724 3 4320602 900 4
420801  1324-% 0.019% 3 4320603 00 g
4220901 00 0.006 i 432001 03953 1
4220902 00 00 2 4320002 “12422 4
4221001 00 3 4320703 00 $
421101 0000 2 4320801 457e-5 0168 5
421201 003 15405636. 56250 0. 0. 0. I 4320901 0036 00 1
@212 03 15423494 618 0 0 0 2 4320002 00 00 3
4221203 03 15442580 56017 0. 0. 0 3 4320903 0066 0086 4
4221300 0 4321001 o0 5
421301 11140999 1.1140899 0.0 1 * 24200857 4321101 0000 4
421302 1.1119639 11119639 0.0 2 * 4200668 421201 003 15466368 5605 0. 0 0 1
. 421202 003 15462310 5605 0 0 0 2
4321203 003 15471332, 5605 0 0 0 3
4230000 bsgtjun snglun 421204 03 15480354 5605 0 0 0 4
4230101 420010000 422000000 004254 04 04 00100 4321205 003 15494820 5605 0 0 0 5
4230201 0 L1200999 11200009 00 4321300 0
. 4321301 21243870 2.1245870 0.0 1 * 24 200615
4321302 21245858 21245858 00 2 * 24200619
4240000 wpsgfbo  branch 4321303 21245689 21245689 0.0 3 * 24200622
4240001 2 0 4321304 21243520 2.1245520 0.0 4 * 24 200625
4240101 0 11005 022 00 -900 -11035 4573 .
4240102 04474 00
240200 003 1456790, 5805 4330000  wpfev valve
4242101 422010000 424000000 004254 00 00 0000 4330101 432010000 435000000 00222 00 00 0100
4243101 424000000 430000000 02083 00 00 0000 4330201 0 21245435 21245435 00 * 24.2006%
4242201 1.247 1247 00 4330300 mirviv
4243201 1247 1.247 00 4330301 538 339 14200000 1.0000000 0
. -
4300000  wpsgout  sngivol 4360000  wperslgy  pipe
4300101 00 0706 012 00 -900 -0706 457e-5 4360001 4
4300102 03m 4360101 oz 4
4300200 003 15463426, 5605 4360301 11819 1
N 4360302 1122 2
4360303 11763 3
4290000 wpersleg  sngliun 4360304 1122 4
4290101 430010000 432000000 0022 00 00 0100 43650601 00 1
4290201 ¢ 21246026 2.1246026 0.0 * 24200614 4360600 00 4
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4360701 00 1 4406118 210 %5 s M4B

4360702 1122 4 4406119 200 245 U

4360801  457e-5 0168 4 4406120 200 225 X%

4360901 0065 006 | 440612} B0 08 » 2700

4360502 00 00 3 4406122 200 196 = 2554

4361001 W 4 4406123 2600 184 » BX

4361101 0000 3 4406124 Zi0 158 » 203

4361201 003 I478 3605 0 0 0 1 4406125 200 142 « 1883

Q6120 003 15480523 3605 0 0 0 2 4406126 280 120 = 1560

461203 003 1507201, 5605 0. 0. 0 3 4406127 0 96 » 1248

4361204 003 15663879, 5605 0 0 0 4 4406128 MO T2 =036

46130 0 440612 B0 48 -6

436130! 2.1245435 21245435 00 1 * 4200632  44081%0 3800 24 # 312

4361302 21245512 21245512 00 2 * 4200735 4406131 4000 00

4361303 21245664 21245664 0.0 3 * ZA0083° 440612 10000 00

. .

4400000  wprcpump  pump 4440000  npeolieg  branch

4400101 00 0802 0025 00 %0 03 00 4440001 2 0

400108 436010000 0022 00 00 0000 4440101 00337 0738 00 00 00 00 457%-5 0207
4400109 444000000 00837 00825 00825 0000 4440200 003 15487656, 5605

400200 003 15473801 5605 441101 444010000 448000000 00337 00 00 0000
400200 0 21245817 21245817 0.0 * 24200642 4442101 740010000 444010000  0.0060 10 05 000l
400202 0 13993995 1.39839% 0.0 . 24200685 4441201 13992878 1.3992878 0.0 * 24199020
4400301 U 40 W -1 0 0 0 444220) 204252-9 204251-9 00 * 8455449
4400302 18850000 65842 05400000 10.000000 55200000 .

4400303 054 7500 00 00 00 00 00

» 4480000 npcolleg  branch

*  pump coastdown data 4480001 1 0

. 4480101 00337 08429 00 00 00 00 457%-5 0207 00
4406100 501 * norm speed 4830200 003 15487636 5605

4406101 00 1243 = 1602 4422101 448010000 452000000 00337 00 00 0000
4406102 800 1243 » 1602 4482201 1.3992879 13992879 0.0 * 24199634
4406103 80 1182 « 1VB .

4406104 B0 1152 « 1987 weaune

406105 890 1114 » 148 4520000 npcolleg pipe

4406106 1010 97 » 12190 £20000 2

4406107 1100 801 « 10412 4520100 00337 2

4406108 1190 721 « 87 452301 09752 2

4406109 13810 614 « 86 452060 00 2

4406110 1400 49 » 7146 S20700 00 2

4406111 1460 502 « 631 4520801 4575 0207 2

4406112 1610 449 « 383 4521001 o 2

4406113 1700 404 = 5254 4521100 0000 1

4406114 0 30 « 418 442200 00 15487611, 5605 0. 0 0 1

4406115 1910 337 « G381 LAY 71 1548758, 5805 0. 0 0 2

4406116 2000 313 s 40 S230 0

4406117 200 21 » 338 4521301 1 3990883 | 399 00 | » 24199540
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wpsteamg  pipe
5
0.2263 3
00 5
02203 2
02293 3
03138 4
25464 1
25654 3
20880 4
20223 5
00 3
04%1 4
07979 5
00 5
%00 5
25464 1
25654 3
20980 4
20223 5
457e-5 0036 4
457e-5 0218 3
15 15 4
00 5
0100 3
0000 4
0 69040726 12613035 25802065 14246717 00 1
0 68906257 12651086 26803624 28808137 00 2
0 68782934 12648605 25804924 28643270 00 3
0 63668907 12643068 25806119 278874% 00 4
0 68570113 12639786 25806648 27519078 00 5
0
09847433 37096577 0.0 1 * 1381445
11462864 49520300 0.0 2 * 138095%
10797253 71294956 0.0 3 * 13806859
09902432 B7101253 0.0 q * 13802999

0036 10 10 10 3
0128 10 10 10 4

* secondary loop for the pnmarv loop with pressurizer 5040001
» 5040101
. 5040202
5000000 wpstgdem  annulus 5040201
5000001 5 040207
000101 00 i 040203
5000102 0.0296 4 5040301
5000103 o 5 3040302
00201 00 3 5040303
000202 onoE2g1 4 5040304
5000301 28965 1 5040401
5000302 20980 2 5040402
5000303 25654 1 40403
5000304 343% 5 5040501
5000401 0328 1 5040601
5000402 00 4 5040701
5000403 01302 5 5040702
5000501 00 5 5040703
50060 -900 § 040704
5000701  -20223 1 5040801
5000702 -20880 2 5040802
5000708 -256M 4 5040901
5000704  -25464 5 5041001
5000801 457%-5 03680 | 5041101
5000802 457e-5 00971 4 5041102
5000803  457e-5 00801 5 5041201
5000901 00 00 4 5041202
5001002 w0 5 41203
5001101 0000 3 5041204
s0ie 0100 4 5041205
5001201 0 68543129 1200751 2 25807535 00 00 1 5041300
5001202 0 68796270 12008299 25805908 0.0 00 2 5041301
S00128 0O 6886864.0 1200896 7 25804067 0.0 00 3 5041302
5001204 0 69058386 120084] 7 25802025 0.0 00 4 5041303
S0126 O 9152550 1200640 25801034 00 00 5 5041304
500130 © 504140)
5001301 61387739 BI38TTI 00 1 * 1383253 5041402
S001302 61388537 61388537 0.0 2 » 38RUT] o
5001308 61388694 61388654 0.0 3 * 13832038
5001304  BI3BTVBE 61387788 00 4 * 13831877 5080000
. 5080001
5086101
5010000 wpstgdem  sngljun 0102
501010 500010000 504000000 00 1000 1000 0000 5080200
5010201 0 48709121 @9T20831 00 * 383155 5081101

-A.15~

wpsepar  separatr

3 0

00 2120 0572 00 900 2120 457e-5
02134 00

0 68482842 12636485 25807346 52097025
508010000 516000000 00715 00 00 0100 02



5082101 503000000 500000000 0.03964 1000 1000 0060 520102 007® W
S083101 504010000 508000000 0198 00 00 0000 528020 0 GS203938 12624541 25809558 9998R040
3081201 - 4037061 27393586 (. o 2747266 o
S08220] STT398% -1.743067 00 * 11.039985 e
5083201 11699245 | (455258 00 » 13799421 520000 iimsiv  valve
» SI0I01 528010000 332000000 000429 00 00 0100

» S/ ¢ 57878014 17.263954 0.0 * 27467386
S120000 wpsgspbp  branch 520300 mtnviv
5120001 2 0 520301 M 301 20000000 10000000 0
5120101 00 2120 0628 00 900 2120 45%es .
S22 0122 ™ .
312000 0 6845563 4 1236787.3 2562575.] 8923 5320000  vhiovlv  saghol
5121101 500000000 312000000 03164 00 00 0000 5320100 000429 53275 00 00 00 00 457e-5
512101 512010000 516000000 0032 15 15 0000 582102 007 W
512120 3053986 1.3297404 0.0 » 73566-3 532020 O 6828376.3 12618587 25810639 99978697
5122201 ~46.00600 -16715-3 00 s -2809-3

5330000  ichkvl valve
5160000  stmdome  sngivo! 5330101 332010000 800000000 000429 00 00 0000
5160100 Q0 37778 20288 00 900 37778 4575 830201 0 37947922 17.206149 00 » 27468079
SIe0I2  076% 0 5330300  chkvh
Sie2m ¢ 68437315 12631140 25808248 9999997) 833810 0 0 00 00
* ilsg steam line 000000 auxfed tmdpvol
5500101 80 50 00 00 00 00 00 0

5200000  dstminl  branch 5500200 3
S200001 2 0 5500201 00 5.96300e+6 3130
S200101 00286 5282 00 00 00 00 457%-5 .
5200102 01908 00
200200 0 68428077 1263069.3 25808245 99491553 5510000  auxfed undpjun
5201101 516010000 520000000 00286 00 00 0100 5510101 350000000 500000000 0004
522101 520010000 524000000 00286 00 00 0000 HI020 | 64
5201201 18244014 25842639 0.0 * 27450642 5510200 00 00 00 00
5202201 27793749 2.5848676 0.0 * 27455870 5510202 001 114000 00
. 5510203 50000 1.140 00 00
5240000  iistmin?  branch 5600000 wpstegfw  tmdpvol
5240001 1 0 5600101 0138 30 00 00 00 00 00 © OO
5240101 00286 8387 00 00 00 00 4575 5600200 3
84012 0198 o0 5600201 00 5834006 +6 4635
5240200 O 68426999 12630634 25808350 99967266 *
Se1101 524010000 528000000 000426 00 00 0000
524120 1.5658%6% 17 2369% 0.0 « 27466368 5610000  wpstegfw  tmdpjun
. 5610101 560000000 500000000 4.00e-3
. 5610200 I 50 cotrivar 56l
S2R0000 ilstmind  snglvol 5610201 060 00 00 00
5280101 000420 109965 00 00 00 00 4575 5610202 50 50 00 00




5610203 70 70 00 00 600000 00 3

3610204 10000 70 00 00 6001101 000 2

. 6001201 0 13410474, 15567440 24452458 0.0 00 1
6001202 0 15449376, 15332021 24445627 0.0 00 2

* secondary relief and safety valves, broken loop 6001203 0 15463068, 14991599 24440035 0.0 00 3
600130 0

. 6001301 794.073-6 794.073-6 00 1 * 1.73199-3

5680000  blsgrv  valve 68001302 793544-6 793544-6 0.0 2 * 1.76418-3

5690101 520010000 570000000 296e-4 00164 00 0100 .

5690201 0 00 00 00 * 00 .

5680300  opviv 6030000  prssurgl  sngljun

5690301 603 6030101 610010000 600000000 35i5%-3 00 00 0100

. 6030201 0 7948216 -7219%-3 00 * 1706553

S700000  contain  tmdpvol

5700101 10es8 100 00 00 00 00 00 00 6100000  prsnzer pipe
5700200 3 6100001 8
5700201 00 1013%e+5 209315 6100101 00 1
» 610017 02827 6
6100103 02731 8
5790000  blsgsv  valve 6100201 00 7
570101 524010000 580000000 000195 000050 00 OO0 6100801 020! 1
5790201 0 00 00 00 * 00 6100302 0470 3
579030  trpviv 6100303 0600 4
570301 606 610034  06% 6
. 6100305 05375 8 .
6100401 00325 i
5800000  contain  tmdpvol 6100402 00 8
5800101 10e«8 100 00 00 00 00 00 00 00 6100601 00 g
5800200 3 6100601  -900 B
5800201 00 1013%e«5 22315 610700  -0.201 1
. 6100702 -0470 3
610078  -06 4
* pressunizer 6100704 0682 6
61007056 -0537 13
4 6100801 457e-5 03187 1|
6000000  prssvgl  pipe 6100802 4575 0600 6
6000001 3 6100803  457e-5 02049 B
6000101  3515-3 3 6101000 o 8
6000301 67788 | 6101101 0000 7
6000302 9245 2 610120 0 15390000. 1607801 4 24438749 99990877 00 |
6000303 5422 3 60122 0 15390442. 16078139 24459753 99099675 00 2
6000401 00 3 6101203 0 1539092! 1607831.5 2446061 4 99999954 00 3
6000601 900 3 610124 0 15391858 1596982.5 24466331 5999999 00 4
6000701  -44077 1 6101256 0O 1539458]. 15847086 24458587 00000001 00 5
600072 -49% 2 6101206 0 15398636, 13816169 2445762.7 712940-9 00 6
6000703 25768 3 6101207 0 15402261, 1381131 6 2445676 8 16.3771-6 00 7
6000801 4575 00668 3 6101208 0 15405460, 15754308 2445601 1 1184716 00 8

~A 17~



6101300 0

6101301 06232152 342198-6 00 ] s 574912-6
6101302 02728026 19.2080-6 0.0 2 * 5730676
6101303 25326376 1885556 0.0 3 * ST2.780~6
610134 2253356 -3544149 00 4 * 1.0348!-3
6101305  6.04839-6 -6.17%5-3 0.0 5 * 1G3511-3
6101306  6.39100-6 - (391352 0.0 6 * 1 0415-3
6101307  843805-6 - 0518302 0.0 7 » 1.3822%6-3
6190000 sprym  saglun

6190101 244010000 620000000 00 00 00 00102
6190201 0 00 00 00

-

6200000  prsspryl  pipe

60000 2

6200101 3534 2

6200301 2243 2

6200601 900 2

6070 8O 2

6200801 45ie-5 00 2

6201001 00 2

6201101 0000 1

601200 0 15458294 12584727 24455340 00 00
&2 o 15399928 1258581.6 24469176 0.0 00
60130 ¢

6201301 00 00 00 H

"

6210000  prsspryl  tmdpjun

6210101 620010000 610000000 00

10 | 524 p 610010000

62102001 Q0 00 00 00

6210202 15686 00 00 00

6210203 16036 098 00 00

00000  porvout tmdpvol

6500101 1.0e+1 100 00 00 00 00 00 O o
6500200 3

00201 00 10132e~5 2315

10000  porv valve

8510101 610000000 650000000 366e-5 00251 00 0100
6510201 0 00 00 00 =00
6510800 tpviv

65M1301 615

H600000 prsfvout  tmdpvol

6600101 1.0e+8 100 00 00 00 00 00 0O (4]
660020 2

6600201 00 1.01325e+5 2315

6610000  prsfvalvy  valve

610101 610000000 66000000 154e-4 02052 00 0100
610201 0 00 00 00 « 00
6610300  wpviv

6610301 /4

* eces

720000 st tmdpvol

7200101 43% 100 00 60 00 00 00 00 OO
20020 3

TA0201 00 10135 31000

* high pressure safety injection to cold leg

7210000
7210101
7210200
7210201
7210202
7210203
7210204
7210206
7210206
7210207
7210208
7210209
7210210
7210211
7210212
7210213
7210214
7210215
7210216
7210217

-A 18~

ilsi  tmdpjun

720000000 740000000

1 510 p 448010000

=10 00 00 00
00 00 00 00
00 0634 00 00
606 0634 00 00
626 0671 00 00
646 0655 00 00
666 0834 00 00
686 0619 00 00
7066 0600 00 00
726 05T 00 00
746 0562 00 00
766 0540 00 00
786 0521 00 00
80e6 049 00 00
826 04% 00 00
B4c6 0450 00 00
b6e6 0427 00 00

2552-3



7210218 Bleb 0406 00 00
200219 906 03 00 00
RN S26 03X 00 00
021 G4e6 039 00 00
R 96eE 028 00 00
B 986 026 00 00
024 1006 022 00 00
LB 1026 014 00 00
0026 10Be6 00 00 GO
* 7300000 ilsi tmdpvol
«7500101 4375 100 00 00 00 00 00 00
0020 3

0201 00 10135 31000
.

7220000 idsi  tmdpjun

STZ010]  TSO00000 1SZ000000 25523
RU200 1 S p 152010000
2001 -10 00 Q0 00
TR 00 00 00 00
AN 00 138 00 00
T4 606 138 00 00
TN6 626 133 00 00
TZN06 646 136 00 00
AT 666 1268 00 00
TN 686 128 00 00
X205 7066 120 00 00
TRRI0 726 11% 00 00
TN 746 115 00 00
A2 766 1080 00 00
2R3 786 106 00 00
2014 806 098 00 00
TRRI5 826 093 00 00
TRNCI6 846 0900 00 00
TRIT 866 085 00 00
TR2I8  BB6  0BI0 00 00
7220219 906 078 00 00
TR0 926 OM5 00 00
A2 946 0638 00 00
RRZ 966 057 00 00
$ 7220223 986 0510 00 00
T4 1006 045 00 00
TROZE 1026 0248 00 00
26 1036 00 00 00
.

00 kg umdpvol
7300101 437 100 60 GO 00 00 00 00 OO

70020 3

7300201 00 1.013e+5

7310000 ilchrg  tmdpjun

7310101 730000000 740000000 23523

7310200 I 506 p 448010000

7310201 -10 00 00 00

7310202 00 00 00 090

7310203 00 013 00 00

7310204 1506 013 00 00

7400000 teccsin  sngivol

7400101 2552%-3 160 00 00 00 00 33%e5
7400102 00 00

400200 0 1550837] . 83230665 24456322 0.0
TI0000  bisi tmdpvol

7700101 43% 100 00 00 00 00 00 00 00
TO0200 3

7700201 00 1013e+5 28315

* eccs flows from zion deck, assume even flow split betwen loops

7710000
7710101
7710200
70201
70202
70203
7710204
710206
7710206
77007
710208
7710209
THe210
o1l
e
0213
o4
70215
710216
o217

-A.19-

bisi

TI0000000 790000000 2323
1 812 p 248010000
00 00 00
00 00 00

=10
00
00
6.0e6
6.2¢6
6.4eb
6.6e6
6.8e6
7.0e6
72¢6
74e6
7666
7866
8.0e6
8266
B 4ef
b.6e6

tmdpjun

0.6%4
064
0671
06625
0634
0619
0.600
05m
0562
0540
052
0.4%
047
040
0427

00
00
00
00
00
00
00
60
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00



7710218 886 045 00 00 RO30000 trbbpvlv  valve
TRy 906 0379 00 00 8030101 800000000  8OR000000  55c-4 00 00 G100
7710220 926 032 00 00 8030201 0 00 00 00 s 00
oz 946 0319 00 00 8030300 srvvly
0222 96e6 0289 00 00 8030301 40
70223 986 025 00 00 .
7710224 006 022 00 00 sessnss seseanvanis -
TT022% 1026 0124 00 00 8040000  header?  snglvol
71022 10356 00 00 00 2040101 000741 32 00 Q0 00 00 4575
* 804012 00 o0
s 804020 O 67108895 12614924 5811125 99901458
7800000 blchrg undpvol .
7800101 4375 100 00 00 00 00 00 00 B PP .
7800200 3 8050000 thrviv valve
7800201 00 1.013e+5 2315 8050101 804010000 812000000 000741 00 00 0100
. 8050201 0 86399460 20.065846 0.0 * 54949115
8050300 srvviy
7810000 bichrg  tmdpjun 8060301 8%
7810101 780000000 790000000  2552¢-3 .
7810200 1 56 p 248010000
7810201 -10 00 00 00 808000  wbbpin  snglvol
7810202 00 00 00 00 8080101 000741 133305 00 00 00 00 457%-5
7810203 00 013 00 00 8080102 00971 0
810204 15066 013 00 00 8080200 0 66587400 12623722 25809995 9998889]
- .
S - ass
7900000  bleccsin  sngivol 8090000  bpinjc  sagljun
7900101 907%-4 160 00 00 00 00 33%e5 8090101 808010000 816000000 000741 00 0C 0l
0012 00 8090201 0 2.13640-3 -237.33-9 00 s 1.23%7-6
0020 0 15488401 BAWU3B6 24455315 00 .
8120000  trbthrin  snglvol
* common steam header to jet condensor 8120101 000741 8730 00 00 00 00 4575
812012 00871
. 812020 0 65060224 12482861 25831990 99613646
8000000  header! sngivol .
8000101 000741 32 00 00 00 00 4575 seesenes sasess
00102 00 00 E130000 thrinik  sngljun
800020 0 67280630 12618435 25811178 90983487 8130101 812010000 820000000 000741 00 00 0100
. 813020} 0 83986178 20.802777 0.0 * 54948350
mlm Mh— Vl.lV! FEARRERRRREERS
8010101 800010000 804000000 00741 00 00 0000 8160000  jewdvl tmdpvol
8010201 0 28818423 10.014497 00 » 27468555  R16010) 10e*8 100 00 00 00 00 00 00 00
8010300  trpulv 8160200 2
8010301 583 8160201 00 654e6 10

SRRNARERARRI T AR En
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BX0000  jerdv?  umdpvol

8200101 10e<8 100 00 00 0O 00 00 00 O
B200200 2

8200201 00 6546 10

* contanment volume for environmental heat losses

9000000  envsink  sngival

9000101 2000 1000 00 00 00 00 45%-5
000102 00 W

8000200 0 10345 320 10

g100000  envsin  sngljun

9100101 900010000 920000000 000741 00 00 0100
AW 1 10e<5  10e-5 00

-

9200000  enveink tmdpvol

200100 2000 10 00 00 00 00 00 0 10
Q00200 4

9200201 00 18485 320 10

* boundary sysiem for sieady state

900000  bdryvol  tmdpval

9900101 0255 069 €0 00 00 00 00 00 0000
900200 2

9900201 00 1.538e+7

9850000  bdryviv  valve

9890101 990000000 610000000 10 00 00 0000
980201 0 16293%-3 55876 00

9890300  wpviv

9890301 5%

* reactor vessel heat structures

* 100-1. vessel wall ahove nozzles. below upper head flange

.

11001000 ) F ST 1 0320
1001100 0 1

1001101 | 0323

1noo1ie 4 047%

HOoLEs | 0401

11001200 5 ]

1100122 6 3

1100128 9 6

11001301 00 6

11001400 0

11001401 5622 ]

11001501 10001 0000 0 1 1 083 1
11001601 900010000 0 1 1 0823 1
11001701 0 0 G 0 i

11001801 0100 100 0000 01 |
11001801 0100 100 000001 1

-

* 104-1. reactor vessel wall below nozzies

.

141000 12 7 2 1 0320

11041100 0 1

1041101 ! 0323

11041102 4 0.381

11041108 1 0506

11041201 5 i

o412 6 5

NeI2B 7 6

11041301 00 6

11041400 0

11040401 5622 7

1104150 104010000 0 1 1 0600 |
g s~ 108010000 0 1 1 oemn 2
11041508 108020000 0 1 1 0867 3
11041504 108030000 10000 ) | 0610 ¢
11041510 108090000 01 1 12588 10
11041511 11200000 0 1 1 045 1)
11041512 116010000 0 1 i 04762 12
11041601 S00010000 0 1 1 0600 |
HO4I602 900010000 0 1 1 oenn 2
11041603 900020000 O 1 l 0867 3
11041604 S0001 000 0 1 1 0610 9
11041610 900010000 0 1 1 1.2588 10
11041611 900010000 0 1 ! 0465 11
11041612 00010000 O 1 1 04762 12
11041701 0 0 0 0 12
1104180! 01100 1000 00 0001 12
1104190! 0100 100 000001 12

R e L e R L

o 1121 vessel b and flange
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11121000 |
11121100
11121101
112110
11121103
11121201
2120
11121203
11121301
11121400
11121400 3622 7
11121501 112010000 01 0
11121601 0

mam ©¢ ¢ 0 0 1
11121800 0 100 100 000001
121801 0100 00 00000 L

NN = A e D

oo
o

* 112-2 heater rods. helow heated section

n200 3 4 2 1 00
Mz o0 1

m210 0.002

mzie | 0.002%

1218 1 00037

221 3

mzae 1 2

nmams 4 3

1230 00 3

12400 0

112401 5822 4

11122501 0 00 |
11122502 0 0 0 1
11122508 0 0 0 |
11122601 112010000 0 1 l
112602 116010000 0 1 1
12603 120010000 | 1

11122701 0 g 9 9 3
11122901 0100 1000 00000

7312

14703
2
5%.2

14703

—

O 0 = W N -

* 120-1' core barrel

.

Ha0e 12 5 2 1 057
naiw o 1

12010 4 0267

H221 5 4

1120130 00 4

1120140 ¢

11201401 3622 5

11201501 120010000 0 1 i 1258 |
11201502 124010000 10000 | 1 0610 7
11201503 126010000 0 1 l 0867 8
1201504 132010000 0 1 1 0677 9
112015056 136010000 0 1 ] 0600 10
11201506 140010 0 1 1 03674 11
11201507 144010000 0 1 ] 0897 12
11201601 108080000 0 1 ) 1258 |
11201602 10B0B0G00 -10000 1 1 06100 7
11201603 108020000 0 1 1 0867 8
11201604 108010000 0 1 l oem 9
11201605 104010000 0 1 1 0600 10
11201606 100010000 0 1 1 03674 11
1201607 100010000 0 1 1 0B 12
u0m o 0 0 ¢ 12

11201800 0100 W0 00 0001 12
11201901 01610 00 G 0 Q0 1 12
* 124-1 heated secton of heater rods

1241000 6 9 2 1} 00

12411000 o 1

1241100 2 000200

11241102 2 0.00260

U413 2 0003

LA 2 000475

201 7 2

na2e 2 4

11241203 | 6

HA124 4 8

11241301 00 2

11241302 10 4

11241303 00 &

11241400 O

11241401 6006 Y

11241501 0 00 1 64800 6
11241601 124010000 10000 1 l 64000 6
11241701 88 00868 00 00 1

11241702 88 017832 00 00 2

11241703 888 023900 00 00 3

11241704 B8 0.23900 00 00 4

1241705 88 017532 00 00 5

..A..?:!-



11241706 888 00868 00 00

HA90: 0 0306 335 0 0 0 010 |
HA? 0 095 2785 00 0 010 2
2908 0 155 218 0 0 0 010 3
1241904 0 213 135 00 0 010 4
H241%05 0 2745 0815 0 0 0 010 5
1241906 0 338 035 00 0 0106
.

* 124-2 unheated instrumen: rods

Huow 6 6 2 1 00

124210 o0 |

11242100 3 000432

naaze 2 000612

4201 1 2

Naze 5 5

124201 00 5

112240 0

11242401 6006 6

11242501 6 00 1 6# 6
11242601 124010000 10000 1 1 &34 6
nazm o 0 0 0 &
1124201 0 100 10000 0001 6
-

* 128-1° upper plenum internals

.

a2 1 5 1 1 00

nanw o

28100 4 00

nzo 5 4

128101 00 4

11281400 0

11281401 5842 5

BT 128010000 01 ¢ om |
11281601 128010000 D3 ©0 om |

1128170 6 0 0 o0 1
11281801  0.100 1000 000 0. 1.1
11281901 0100 100000001 1

* 132-1. guide tubes

nawe 5 4 2 1 0.04405

neEne oo

N2 3 004

nwé 5

L0 00 3

XM 0

U401 6006 4

LRS00 1602000 01 1 5406 ]
N325@ 1602000 0 1 1 480 2
H3A58 15601000 0 1 1 24 3
32154 156010000 01 1 7I% 4
HRISE 1601000 01 1 SM0 5
U3N60I 1300000 01 1 5406 |
LIR162 136010000 0 1 1 480 2
L2268 14000000 01 1 28 3
U264 144001000 01 1 % 4
L2166 14800000 01 | 580 5§
um o 0 0 0 5
nxe 0 100 100 00 0001 5
nxe o0 100 100 0.0 0001 5
* 144-1: upper core support plate

-

egoo 1 9 1 1 00

lanie o 1

neior & 03m

nai2m 5 8

el 00 ¢

L4 ©

1441401 5622 4

N44IS01 144000000 01 0 s |
11441601 140010000 01 0 0% |
hdm 0o 0 o 0o 1

11441801 0100 1000000 0.1 1

1441901 0100 10000000 1 1

* 148-1. reactor vessel wall above upper plenum flange

11481000
11481100
11481101
11481102
11481103
1148120
11481202
11481205

-A'23_
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1481301 00 6

1481400 0

11481401 5622 7

11481501 148010000 0 1 I 04 |
11481601 900010000 0 1 I 044 )
1148170 6 0 0 o

11481801  0.100 1000 0000 1.1

11481901 0.100 10000000 1.1

* 152-1. reactor vessel upper head

11521000
11821100
11521101
11821102
11321108
11521201
11521202
11521203
11521301
11521400
11521401
1821501 152010000 01 1 05 i
11521801 900010000 61 1 05 1
nu2rm o0 0 0o o0 )

11521801 0. 100 1000 0000 1 1

11521901  0.100 1000 0000 1 i

TTUTEEETC
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. loop heal structures

-
.l’.-.—“lllllll‘:l‘a:ll!:8I‘llgtglll’tﬂttittllllllltt::ll‘
. ht strno 212-1  bisg inlevoutiet pinm hemisph
T 0 0 0 i e e i .
12121000 2 6 3 1 037 0

12121100 0 |

12121101 1 0.380

12121102 2 04%

12121108 2 0.585

12121201 5 1

12121202 6 3

1212128 9 5

12121301 00 5

12121400 1

12121401 SE3000  SE30U0  BE3000  BR3000  SRI000

. 00

122402 557000 55700 LT BT 57000
. 357,000

RI2ZI0N 212010000 0 i 1 01872 ]
12121502 228010000 © i i 01872 2
12121601 400000000 O | 1 01872 2
12121701 0 0 0 0 2
12121801 0 100 10000 0 0 1 2
12121901 0 100 1000 0 0 0 1} 2

.

. ht sir no 212<2  bisg inlevoutie: pinm walls

B s 2 o e o A P T B R . 1 0 .40 00 T il o B 40 5 0 O e .
1212000 4 6 2 1 0¥ 0

12122100 0 1

1212101 1 0.368

12122102 2 0434

12122108 2 0589

1212220] 5 1

121220: 6 3

12122203 9 5

12122301 00 5

12122400 -

12122301 383000 583000 583000 583000 583000
+ 33,000

12122402 557000 57000  B5T000 557000  SET.000
* 357000

12122403  3R3000 583000  SB3000  SE3000 583000
¢ 3000

12122404 357000  357.000 87000 557000 557.000
. 557.000

12122501 212010000 © 1 ! 04237 1
1212502 228010000 © 1 1 04237 2
12122503 216010000 0© | 1 11035 3
12122504 224000000 0 } ! 11035 4
12122601 900010000 © 1 1 04237 2
12122602 900010000 O 1 | 11085 4
1212270 0 0 0 ) 4
1212201 0 100 ¢ 0 0 0 01 2
1212280 0 100 00 0 0 0 01 4
12122901 U 100 160 ¢ 0 C 01 4

. ht str no. 220-2  bnisg inlet/outlet tube sheet

o 0 O e 5 O S e -
1202000 2 4 2 1 000% 0

12202100 0 |

12202101 3 0.0163



12202201
1220230
12202400
12202401
12202402
12202501
12202502
12202601
12202701
12202801

U

00

553,000
557000
220010000

L=
o
o oo

0 100

583.000
5657 000
1 S0
i H4
1 Lo ]
0 0

100 ¢ 00O 0 1
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. steam generator in the loop without pressunzer

12201000
12201100
12201101
12201201
12201301
12201400
12201401
12201501
12201502
12201503
12201504
12201506
12201601
12201602
12201603

13001100
13001101
13001102
13001201
13001202
13001301
13001401
13001501
13001502
13001503
13001504

g8 8 2

30401000 0
0 0 ¢

0. 100
0 100

00
40
300010000 0
300020000 ©
300030000 10000
300050000 0

ettt R T S

0

100 00 ©
100 00 o0

0.00980

35%.04
®L2
306.3%
*BLR
3604
3604
B2
306.36
X7
3004

OO Soe gois Sed B b B B B e e

00 0 1
00 0 1L

9.0016

102616
10.2380

-~ " W e

00 3 U W = oo

——————

D B N

13001601

900010000 0 | 1 90016 1
13001602 900010000 0 l | B350 2
12001603 900010000 0 1 1 10.2616 4
13001604 900010000 0 i 1 102380 5
13001701 0 0 0 0 5
1300180 0 100 100 0 0 0 01 5
13001901 0 00 100 0 0 0 015
. ht sz no 300-2  bisg upper dc to separator
0 o S s e 1 1 0 e 5 S et -
13002000 2 2 2 02514 0
13002100 0 !
13002101 1 0.2554
13002201 5 1
13002301 00 1
13002400 0
13002401 560 2
13002501 304050000 0 1 1 0.6461 1
13002502 308010000 0 1 1 212 2
13002601 300010000 0 1 1 0.6461 1
13002602 308010000 © 1 1 2120 2
13002701 0 0 0 0 2
13002801 0 100 100 0 0 0 0 1 2
13002901 0 100 100 o0 0 0 01 1
13002002 0 100 100 0 0 0 01 2
-
.l!l:ttlltnltl:tlI‘tlSltll:t:llllItzllltsﬁl’!ltlllltalxlill
. ht sr no. 300-3  bisg upper sg shell to environ
e e L LD R —— .
13003000 4 6 2 1 o04n 0
13003100 0 1
13003101 1 0.4405
13003102 2 04785
13003108 2 0.6035
1300320! 5 1
13003202 6 3
13003203 ] 5
13003301 00 5
13003400 0
13003401 530. 6
13003501 300010000 © 1 1 0.6461 1
13008502 304050000 © 1 i 10104 2
13008503 312010000 © 1 1 2120 3
13003504 316010000 © 1 1 34m 4
13003601 900010000 © 1 1 0.646] 1
13003602 900010000 0 1 1 1.0104 2
13003603 900010000 0 1 ! 2120 3

-A.25~



13003604 900010000 0 I | 342m 4 13041100 0 1

13003701 0 0 0 0 4 130 1 0330

13003801 0 00 100 0 0 0 01} 13041102 2 0380

13003802 0 100 100 0 0 o0 01 2 13041103 2 050

13003802 0 100 1000 0 0 0 01 3 1341201 5 i

13003804 0 00 100 0 0 0 01 4 13041202 6 3

13003901 0 00 1000 0 0 0 01 4 13041203 9 §

. 13041301 00 5

e L LT T P ey 13041400 0

. ht st no 300-4  bisg lower sg de to boiler 13041401 50 6

e s s ts e m s s s o r s s s he e s mae = 13041501 304010000 0 1 1 12827 1
13004000 ] 2 2 1 o 0 13041502 304020000 10000 ] ! 25654 3
13004100 0 1 13041503 304040000 0 1 1 2088 4
13004101 1 0351 13041504 304060000 0 1 1 0.3658 5
13004201 5 1 13041601 900010000 © 1 1 12827 1
13004301 00 1 13041602 900010000 0 1 i 25654 3
13004400 0 13041603 900010000 0 1 1 2088 4
13004401 960 2 13041604 900010000 0 1 1 0.3658 5
13004501 304010000 © l 1 1.0637 I 13041701 0 0 0 0 5
13004601 300060000 0 i 1 1.0637 1 13041801 0 00 100 0 0 0 0 1 4
13004701 0 0 0 0 I 13041802 0 100 100 0 0 0 0 1§
13004801 0 100 100 0 0 60 I 1 13041901 0 100 100 0 0 0 0 1 5
1300490 0 00 100 0 0 00 1 1 .

. L i L L Ly T LT T T Ty,
e T T L T T .y . ht str no. 312-1 bisg separator to sep bypass

. ht st no. 300-5  blsg lower sg dc wall to environ . o e .
. o 100 1 2 2 1 0B 0

13006000 1 6 2 1 03m o 13121100 0 i

13006100 0 1 13121101 1 03012

13006101 | 0373 13121201 5 i

13006102 2 0.405 13121301 00 1

13006103 2 0.580 13121400 0

13006201 5 i 13121401 550 2

13006202 6 3 13121501 A0R010000 © 1 1 17886 1
13006203 8 5 13121601 312010000 0 | 1 1.7886 1
13006301 00 5 13121701 0 0 0 !
13006400 0 13121801 0 100 00 0 0 00 1 1
13006401 530 6 13121901 0 00 1000 0 0 00 1 1
13006501 300050000 0 1 1 12637 i

13006600 900010000 O 1 1 12637 | D R L e e L T T ey
13006701 0 0 0 0 I ht str nc 316-1 bisg hemisph top to environ
13006801 0 00 100 0 ¢ 00 11 e IR S o S g A i A WS o oy e .
13006901 0 100 1000 0 0 00 11 1361000 | 6 3 i 0447 0

. 13161100 0 1

R et P e RSP 13161101 1 045

. ht str no. 304-1  bisg boiler wall o environ 13161102 2 0473
i T S ¢ 13161108 2 0.588

13041000 5 6 2 1 0347 0 13161201 5 ]

~A .26~



13161202 6 3

13161203 ] §

13161301 00 5

13161400 0

13161401 550 6

13161501 316010000 © 1 1 038! 1
13161601 900010000 9 1 1 031 1
13161701 0 0 0 0 i
13161801 0 00 100 0 0 € 011
13161901 0 100 100 0 0 0 01 1

s primary loop piping heat structures .
B . —————— .
. ht str no. 4001 i + bl hl heat struct

14001100 0 i

14001101 2 0.1981

14001102 2 0321

14001201 5 2

14001202 8 N

14001301 00 4

14001400 0

14001401 5830 5

14001801 400010000 0 1 1 1.3246 1
14001502 404010000 © 1 1 1.2668 2
14001503 408010000 0 1 1 0.5968 3
14001504 408020000 0 1 1 05278 -
14001505 200010000 0 1 1 1.346 5
14001506 204010000 0 1 I 1.2668 6
14001507 208010000 0 1 1 0.5968 7
14001508 208020000 0 1 1 05278 8
14001601 900010000 G l 1 1.3246 1
14001602 900010000 0 1 1 1.2668 2
14001608 900010000 0 1 1 0.5968 3
14001604 900010000 © 1 1 05278 -
14001605 900010000 0 l 1 1.3246 5
14001606 900010000 0 1 1 1.2668 6
14001607 900010000 0 1 1 0.5068 7
14001608 900010000 0 1 1 05278 8
14001701 0 0 0 0 8
14001801 0 100 1000 0 0 0 0 1 B
14001901 e 100 00 0 0 o0 0 1 8

.

SEPICIZETITSSRRIZT RIS L e e T P T
. ht str no 400-2 il + bi col heat struct

14002000
14002100
14002101
14002102
14002201
14002202
14002301
14002400
14002401
14002501
1400202
14002503
14002504
14002506
14002506
14002507
14002508
14002508
14002510
14002601
14002602
14002603
14002604
140024006
14002606
14002607
14002608
14002701
14002801
14002901

14003000
14003100
1400810
14003102
14003201
14003202
14003301
14003400
14003401
14003501
14003502
14003503
14003504

18

o

W N S

0.

7 5

wo,m o oo

0.0

8570
244010000
248010000
252010000
444010000

2 00841 0
0.1219
0.2465
2
4
-
0
5
0 1 I 0516 1
10000 1 1 1242 4
0 1 1 11918 5
0 1 1 L1918 6
10000 1 1 11222 8
0 1 1 0.516 10
10000 1 1 1242 13
0 1 1 11019 14
0 1 1 11919 15
10000 1 1 1122 18
0 1 1 0516 1
0 1 1 1242 B
0 1 1 11819 6
0 1 i 1122 9
0 1 1 0516 10
0 1 1 Lz 13
0 1 1 11919 15
0 1 i 1122 18
0 ] 0 18
100 100 0 0 0 0 1 18
100 100 0 0 0 0 1 18
-B‘!Sllitll'llllaltllIIISIHSS:Blll‘llilltl'-ltiﬂﬁtlllElﬂ.
ht str no 400-3 il + bl ¢l heat struct
2 0105 0
1
0.1837
0.3187
2
4
4
0
5
0 1 1 1.0662 1
0 1 1 11067 2
0 I 1 1.312% 3
0 1 1 0647 4
0 1 ] 0878 5

14003506

448010000



14003506 452010000 10000 ) 1 0972 7
14003601 900010000 0 l 1 10662 1
14003602 900010000 O 1 ] 1.1067 2
14003603 900010000 0 ) 1 1315 3
14003604 900010000 0 I § 0647 4
14003606 900010000 © | ] 0g” 5
14003606 900010000 0 1 1 0972 7
14003701 0 0 0 0 7
1400380/ 0 100 100 0 ¢ 0 01 7
14003901 0 100 100 0 0 0 0 1
’3..8:‘5.333.8:!::33:'31=SI3Bl!lB::3‘3:“""..'.’3“.'3.
* ht str no 412-]  iisg inler outiet pinm hemisph
412100 2 6 3 1 037 0

14121100 0 1

14121101 1 0.380

14121102 2 0430

14121108 2 0565

14121201 5 |

141212:2 6 3

14121208 ] 5

14121301 00 5

14121400 -1

14121401 523000 53000  SR3000 583000 583000
* 583,000

l4l2142 557000  S5T000 557000 557000  S57.000
. 557.000

14121901 4120010000 © i 1 01872 1
14121502 430010000 © 1 1 01872 2
14121601 900010000 © 1 1 01872 2
14121701 0 0 0 0 2
14121801 [/} 100 100 0 0 0 01 2
14121901 0 100 100 0 0 0 01 2
.3‘8!3!.!.:'l:t!':!lll:lt‘::l353!!ISEEi:tt::sa‘llll““‘.
. ht str no. 412-2  ilsg inlevoutet pinm walls
1412000 4 6 2 1 03 0

14122100 0 1

14122101 ] 0.368

4122102 2 0.434

14122108 2 0.559

1412220} 5 1

14122202 [ 3

14122203 9 5

14122301 00 5

14122400 |

14122400 SE3000  SR3000 583000 583000 583000
* 53,000

1412402 557000 67000 557000 557000 557000
. 557,000

14122403 583000 583000  SX3000 583000 583000
+ 583.000

14122404 557000 557000 557000  S57T000 557000
+ 557.000

14122001 412010000 0 1 1 04237 !
14122502 430010000 0 1 1 04237 2
14122503 416010000 0 1 1 1.1035 3
14122504 424010000 0 1 1 11035 -
14122601 900010000 0O 1 1 04237 2
14122602 900010000 0 l 1 11035 4
14122701 0 0 0 0 4
14122801 0. 000 100 € 0 o0 01 2
14122802 0 100 100 0 0 O 01 4
14122901 0 0e 100 0 0 0 0 1L 4

-
‘E“‘I!lll=ﬂISS‘Illiltlxztl32Sﬂtﬂl"tltll.l‘:"l:lEIIIESDI
. ht str no. 420-1 intact loop sg tubes

L4

1401000 8 & 2 1 000980

1420100 0 1

4201101 7 001z

o201 5 7

4201301 00 7

1420140 0

142014901 5624 8

1420101 420010000 0 ) 1 3BK 1
14201502 420020000 10000 | 1 36Lm 3
14201503 420040000 10000 ] 1 3063 5
14201504 422010000 10000 | 1 387”2 7
14201506 42203000 0 ) 1 35904 8
14201601 504010000 0 I 1 35504 1
14201602 504020000 10000 | 1 B 3
14201603 504040000 0 | 1 3063 5
14201604 504030000 ~10000 | 1 e 7
14201605 504010000 © | I 380 8
401700 0 0 0 o0 &

14201801 0. 100 100 00 O 00 O 1 8

14201801 0 100

100 00 0 00 0 ) 8

b L e e e Y T T 1

. ht str no 420-2 ilsg inlet/outler tube sheet




o SR —

B e )

4202000 2 4 2 1 0008 0 *l421242  S7000  B/I000 557000 537000
14202100 0 1 *14212501 428010000 0 1 | 28724
14202101 3 00163 *14212502 419030000 © 1 i 28724
14202201 5 3 21201 © 0 0 1 2874
14202301 00 3 | 212701 0 0 0 0
14202400 -1 *14212801 0 100 100 0 0 0 0
14202401 583000 583000 583000 383000 B e e i S A 6 e P S o »
14202402 SS5T000 557000 557000 357000 . ht str wo. 500-1  ilsg external de pipe w0 environ
14202501 420010000 ¢ 1 1 £H40 1 Srmmmeee R . .
14202502 422030000 © 1 i HO 2 15001000 5 8 2 . 0486 0
14202601 © 0 0 | H40 2 13001100 0 1
14202701 0 0 0 0 2 13001101 2 0072
14202801 0 100 1000 0 0 001 2 13001102 2 0.1572

13001201 5 2
» ht str no. 421-1 intact loop sg tubes 15001202 9 B

15001301 0.0 4
. 15001401 %40 5
*l4211000 & 8 2 1 000980 15001501 500010000 © 1 1 90016
21110 0 ) 15001502 500020000 © 1 1 83920
211100 7 00 15001503 500030000 10000 | 1 10.2616
dqanx 5 7 15001504 500050000 ¢ 1 1 102380
4211301 00 7 13001601 900010000 0 i 1 9.0016
421140 0 13001602 900010000 0 1 1 8382
14211401 5624 8 13001603 900010000 © 1 | 10.2616
«l4211501 428010000 © ) 1 28724 1 15001604 900010000 0 1 1 10.2380
*14211502 428020000 100CO ) 1 25604 3 13001701 0 0 0 0
*14211508 428040000 10000 1 1 2178 5 15001801 0 1000 100 0 0 0 0
*14211504 419010000 10000 ) 1 2.5654 7 13001901 0. 00 1000 0 0 0 0O
*l4211506 419080000 0 | 1 2874 8 .
*14211601 504010000 O 1 1 2874 1 NI IECEIEISNSISSRSINNEISCENIENICINICIrIRESEIIIEE
*M211600 504020000 10000 | 1 2564 3 . ht str no. 500-2  ilsg upper dc to separator
S14211608 504040000 © | 1 2178 5 e i -r
+14211604 504080000 -10000 | 1 2564 7 13002000 2 2 2 1 034 0
SI211606 504010000 O ) I 287U 8 15002100 0 1
genmn: 0 o0 o 0 8 15002101 1 0.2554
*1421180 0. 100 100 00 0 00 O 1 8 15002201 5 1
SJ211901 0. 100 100 00 0 00 O 1 8 13002301 00 1
. 13002400 0
e R T T T T T T 15002401 5650 2
» ht str no. 421-2  ilsg inlet/outlet tube sheet 15002501 504050000 © 1 i 06461
I (—— s v e —s 100050 50801000 0 | 1 2120
14212000 2 4 2 1 Gose 0 15002601 500010000 0 1 1 06461
*14212100 0 | 15002602 508010000 0 1 i 2120
=14212101 3 00163 15002701 0 0 0 0
*14212201 5 3 15002801 0 100 1000 0 0 0 ¢
* 14212301 00 3 15002901 0. 100 100 0 0 00
*14212400 -] 15002902 0 W0 100 0 0 00
14212401 583000 583000 583000 583000 .

-A.:‘)g-



8EEZZ2I3UTESTISESISIISATE

15003301

15003401

15003901

00

500010000

512010000
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100
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ht str ne 500-3

llsg upper sg shell 0 environ

D o O G e é;

100
100
100
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100
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ilsg lower sg dc to boiler

15004000
15004100
15004101
15004201
15004301
15004400
15004401
1500450
15004601
15004701
15004801
1500490)

.lllIEIS!B!.I.SZ!"IS!IS:

ht str no. 500-4

i e L —

1 2

0.
504010000
500060000

0
¢
0

0
0

0
100
100

100
100

0
0.

1
1
0

10637
1.0637

U
0 0

0

0
0.

L
L

]
1

B L T T T )

ht str no. 500-5 usg lower sg dc wall o environ

15005000
15005100
15005101
15005102
15005103
15006201
15005202
15006203
15003301
15006400
1500540)
15005501
15005601
15005701
15005801
15005601

.

—
o
"

U NS S e

00

330
0050000 0
900010000 0
0 0
0 100
0 100

"Hll'SSIIEIIIIIIIEﬂ!l!l‘l!.'#lEll = s

15041100
15041101
15041102
15041103
15041201
15041202
15041203
1504130
15041400
15041401
1504150]
15041502
15041503
15041504
15041601
15041602
15041603
15041604
15041701
1504180]
15041802
15041901

LES S 3 -3 54

15121000

~A.30-

ég
oo oo o o

0 0
0 100
0 100
0 100

Sz sssrzsssNsEan

ht str no. 512-1

1 1 12537 1
0 0 1

00 0 0 0 011
00 0 0 0 011
sg boiler wali to eaviron

1 0347 o

!

0350

0380

0506

1

3

5

5

0

6
1 1 1227 1
1 1 25654 3
1 1 2098 4
1 1 0.3658 5
1 1 12827 1
1 1 25654 3
1 1 208 4
i 1 0.3658 5

0 0 5

100 00 0 00 1 4
00 0 0 001 5
00 0 0 001 5

ilsg separator to sep bypass

2::!!883ESBlltsﬁlgtlISIISI.EISI.



15121100 0 ! 16101508 610050000 10000

l ! 0682 5
15121101 1 03012 16101504 610070000 10000 ) ! 05375 7
15121201 5 1 16101601 900010000 © 1 l 0475 2
1612130 00 1 16101602 900010000 0 1 1 0600 3
15121400 0 16101608 900010000 0 l i 0682 5
15121401 550 2 16101604 900010000 0 1 1 03375 7
15121501 508010000 0 ! 1 1.7886 1 16101701 0 0 0 0 7
15121601 512010000 0 1 1 17886 1 16101801 0 100 00 0 0 0 015
1812170 0 0 0 0 1 16101802 0 00 100 0 0 0 01 7
15121801 0 100 100 0 0 0 014 1 16101901 0 100 060 0 0 o0 0 1 7
15121901 0. 100 100 6 0 0 01 1 .
. e e P T T T Purp
R e it L L L TP P . ht str no. 6102 m top (w) m struct
. ht str no. 516-1 ilsg hemisph top 10 environ e e RS a R e m e S S e - —————————— -—s
Ap ==~s 16102000 | 6 3 1 03 0
15161000 1 6 3 1 om o 16102100 0 1
15161100 0 1 16102101 i 0.6
15161101 1 0451 16102102 2 0383
15161102 2 0473 16102103 2 0.508
15161103 2 0598 16102201 5 1
15161201 5 1 16102202 6 3
15161202 6 3 16102203 9 5
15161203 9 $ 16102301 00 5
15161301 00 5 16102400 0
15161400 0 16102401 636. 5
15161401 550 6 16102402 636, 6
15161501 516010000 © 1 1 0.391 b 16102501 610010000 © 1 1 0311 1
15161601 900010000 0 )| 1 039) 1 16102601 900010000 0 1 1 0311 1
15161701 0 0 < 1 1610270 0 0 0 0 1
15161801 0. 100 100 0 0 0 v 11 16102801 0 100 100 0 0 0 01 1
15101901 0. 00 106 0 0 0 0 1 1 16102901 0. 100 100 0 0 0 01 1
. .
. . L L LT PP 2zz=as .
. ht str no. 610-1  prizer wall heat struct . ht str no. 610-3  pnzer bot (flange) heat struct
Py ——— . N ——— .
16100000 7 6 2 1 o o 16103000 ) 6 1 1 0o 0
16101100 0 1 16103100 0 1
16101101 1 0308 16103101 1 0.003
16101102 2 0.360 16108102 2 08374
16101103 2 0485 16103103 2 0.9624
16101201 5 | 1610320} 5 1
16101202 6 3 16103202 6 3
16101203 9 5 16102203 9 5
16101301 00 5 16103301 00 5
16101400 0 16103400 0
16101401 636 6 16103401 636 6
16101501 610020000 10000 ] 1 0475 2 16103501 610080000 © ] 1 02731 1
16101502 610040000 0 i 1 0600 3 16103601 900010000 0 1 1 0.2731 !

K31~



16103701 0 0 0 0 |
16103801 0 106 100 0 0 0 0 11
16103901 0 100 00 0 0 0 0 1 1
.
‘I’:Jl;lﬂ:lt!!===:i=‘=8!=:=8:=:8l:K:H::E:S“"Ril!l:!!’58:.
. ht str no. 610-4  pnzer hirs (prop=bkup) ht struct

*htstr mesh locn mesh fmt

16104100 0 1

-

*histr mtervals . coord

16104101 2 00115

.

shtstr compxn no. mterval

16104201 2 1

16104202 5 2

-

shtstr source interval

16104301 10 1

16104302 0.0 2

.

whtstr temp fig

16104400 0

-

*htstr temp mesh pt

16104401 60, 3

.

*histr  left vol  incr beond sa code areaffactor ht str no.
1614501 0 0 0 0 0 2
.

shtstr  nght vol incr beond sa code areafactor bt str no.
16104601 610070000 10000 1 i 0537 2
-

*htstr s type s. mult left heat nght heat ht sr no
16104701 10606 05 00 00 2

1610401 0 1000 100 0 0 001 2

* thermal properties

.

20100100  thiffetn ] 1 = mgo
20100200  thiffetn | 1 * nier
20100300 ifen | i = copper
20100400  thiffern 1 I = inconel

~A32-

thlfewn | 1+ stainiess steel

20100500

20100600 c-sieel * carbon steel
20100700 thifetn 1 ] = a2
20100900 e | 1 * rockwool insulation

* thermal conductivity

* mgo
0100101 2932 0814 12732 1047

.

* nicr heater

2010020] 2315 878 57315 113 77315 1381 107315 1883

20100202 127315 2218 147315 2552 100000 2552

*  copper

20100301 37315 37 47315 4 57315 360

20100302 67315 363 87815 I3

* inconel 600

2010401 37315 158 57315 189 BMI5 28 17315 203
.

* stainjess steel

20100501 27315 1288 119982 251 100000 2.1

» aluminum oxide

.
20100701
20100702
.

* rockwool insulation
20100901
20100902

315 2512 47315 20835 57315 16748 773,15 12.561
107315 8374 147315 8374

31115 01192 42215 01681 53315 02166
Bl115 0348

* volumetric heat capacity

* uo
20100151 29315 2886 37315 304eb 47315 31566
20100152 57315 32066 67315 3256 77315 3296
20100153  B7315 33466 97315 344e6 107315 35366
20100154 117315 363e6

*

* nicr heater

20100251 37315 323e+6 57315 36246 77315 4.10e+6




2000052 107315 46les6 117315 4Tses6 127315 495e+6 20288818 6000  16257e6

0000253 147315 529%+6 100000 526 208819 R00 1.5419¢+6
. 2288820 10000  1537e
* copper 20288821 1500  1.3603e+6
20100351 3436 2288822 20000 120686
. 088523 X000  106S6e6
* inconel 600 20088824 40000  087510e+h
0100451 37315 394e+6 37315 4186 87315 47le6 202888% 50000  091045e+6
20000452 117315 5.17e<6 202838% 60000 0861546
. 20288877 80000 (7910246
sstainless steel 0288828 100000 0741526
20100851 27315 3B3e+6 3665 3836 47755 4196 088829 200000  06119e+6
20100652 58859 4.336e+6 699K 450de+6 81093 46396 288830 500000 04775946
0100553 92204 4773e+6 114426 5076e+6 13665 5.376e+6 2088531 1000000  039343+6
20000554 147750 5546e+6 100000 5546e+6 .

* aluminum oxide * pressunzer heater power

20100751 37315 3015e+6 47315 34826 57315 3796e+6 .
20100752 67315 3946e+6 77315 4043e+6 BT3IS 4.23%e+6 .

20100752 97315 4.384e+6 107316 4.373e+6 117316 452e+6 2260000  reac-t * backup heaters
20100754 137316 4.529e+6 147316 4.685¢+6 20260001 15.34e6 11255

. 20260002 154006 11255

*  rockwool 20260003 154066 00

20100981 1365 *

. 2260100  reac-t * propornonal heaters

SRR NI ENIIESSEESINSICEISTEESSSSISSESSESIe” 20260101 154le6 753

20260102 15626 00

* core power .

. *  control systems

20288800 power 50

A128880) =10 10.00e+6 .

20288802 00  10.00e+6

20288803 100 10.00e+6 * calculate time step

20088804 1394  10.00e+6

20288805 150  85083e+6 .

20288806 200  55464e+6 2500100 "ume stp” sum 10000000 20000000 |
20288807 R0 36521e+6 2600100 00 10 ume O

20288808 400 3.0656¢+6 20600102 =10 cntrivar 2

20288509 00 265806 .

20088810 600 255796 20600200 “old tume" mult 10000000 00 1
200888) 1 800 239826 20800201 ume O

20088812 1000  230892e+6 .

20288813 1500 20900e+6

20288814 2000 20261e+6 * control system turbine bypass valve control .
20288815 300.0 1 8832e+6 * dunng ioca calcualtions .
20288816 4000 | 7560e+6 * hased on mean pnmary temperature control .

20288817 5000 1 6865e+6
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* caloulate il « bl mean temperature and select the larger

20503000 “timtemp” sum 1.0000000 580.37388 |
2058001 00 05 tempf 452010000

20608002 05 templ 400010000

.

26508100 “blmtemp” sum 10000000 58035764 |

20508101 00 05 tempf 252010000

20503102 05  tempf 200010000

20503200 “ilmtempl” tripurut 1 0000000 1 0000000 |
20803201 514

20503300 “blmtempl” tmpunit  1.0000000 0.0 1
20503301 516

20503400 “cilmtmp * mult 1.0000000 580.37388 |
20503401 cnwivar 32 entrivar 30

20503500 “blmtempl” mult 1.0000000 00 ]
20503501 cntrivar 38 cnoivar 31
2603600 "pmtemp sum 1.0000000 580.37388 |

20503601 00 10 ontrivar M4
20503602 10 cntrivar 35

* input w tb valve control after core trip-pmt setpt = 5649 k

20503700 “pmterra * sum
208037C1 5663 ~10 cnrivar 3%

-0902500 1.1456230 1

* check for reactor scram

20503500 “arctrp *
20503801 501
20503900 “arcttrpc” mult 1.0000000 0.0 1
20503901 cntivar 38  cntrivar 37

tripunit 10000000 0.0 1

* tb vaive control

AR AR L L Y

20504000 “thp arez’ sum 1.0000000 0.0 1
* 3 00 1.0050000
20504001 00 10 centrivar X

* calculate core collapsed liquid level

2012400 “core I sum 1.0000000 36600000 |

2612401 00 0610 voudf 124010000
20512402 0610 voidf 124020000
20512403 0610 voidf 124030000
20512404 0€10 voidf 124040000
20512405 0610 voidf 124080000
20512406 0610 voidf 124060000

* calculate core collapsed liquid level ---vessel--~

20612500 "core WI” sum 1.0000000 58027000 |
20512501 00 0610 voudf 124010000
2512502 0610 voidf 124020000
20512503 0610 voidf 124030000
206) 2504 0610 voidf 124040000
20612505 0610 voidf 124060000
2061206 0610 voidf 124060000
20612507 0867 voidf 128010000
20612508 06757 voudf 132010000
20512509 06 voidf 136010000
* calculate core heat input

206512600 “coreheat” sum 1.00000-6 98651798 |
20512601 00 10 q 124010000
2612602 10 q 124020000
20612603 10 q 124030000
20512604 10 q 124040000
20512605 10 q 124050000
20612606 10 q 124060000

. Shwan

* calculate vessel de collapsed level
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20610800 “vldelvl
20610801 00 0610
20510802 0610
20610003 0610
20610904 G610
0610
0610

20630000 “blsgheat” sum 1.00000-6 49783641 )
2830000 00 10 q 304010000

20630002 10 q 304020000

20630003 10 q 304030000

20530004 10 Q 304040000

20850000 “ilsgheat” sum 1.00000-6 49752834 |
20850001 00 10 Q 504010000

20650002 10 q 504020000

20850003 10 G 504030000

20650004 10 q 504040000

*  calculate sg recirculaton ratios

20530100 “recircbl” dwv LO0LYM00 50243768 |

AB30101  milow) 308010000  mflowj 301000000

20850100 “recircil” dv 1.0000000 5.0230369 |
20650100 mflow; 508010000 mfiow; 501000000

* calculate narrow range sy hquid levels

20630800 “ilsg " sum 15390000 13184474 |
2630801 00 0600 vodf 300010000

20630802 212 vodf 312010000

20530803 37T voidf 316010000

.

20550800 “blsgll sum 5390000 12746200 |
20650801 00 0600 wvoidf 500010000

20650802 212 vadf 512010000

20660802 37778 voidf 516010000

FRRARRSRARR R ann N .- - e

'mlinmmf«d\vammf):')mm&wewhd

2635900 Ul kv er sum 1.000000 0
206535901 2450 =10 cntrivar 309

20636100 “1l feed * sum 10000000 28000000 |
2836101 00 10 mflow; 328000000

2636102 20 ocntrivar 359

-mblmnmdnwun%mmdemmqbvel

655000 "bl Iv er sum 1000000 O l
0556801 2430 =10  cntrivar 509

.

20656100 bl feed * sum 1.0000000 2.8000000 1
2656101 00 10 miflow) 529000000

20656102 20 cntrivar 5%

*20556103 10 mflow; 493000000

* pressurizer heater power

20660000 “pbkuphrr” function 10000000 0.0 1
2860001 p 610010000 600
20660100 "pproher * function 10000000 836.55446 |
2660100 p 610010000 60

20660200 "bkphortp” tripunit  1.0000000 0.0 1
2560201 634

20660300 “bkpherpw* mult 1.0000000 0.0 1
2560301 cnwivar 600 catrbvar 602

.

20660400 “pzrhopw” sum 1.0000000 83655446 |
2560400 00 10 entrivar 601

20560402 10 entrivar 608

25606500 “prhurp” tripunit  1.0000000 0.0 1
20660501 633

20660600 "pzhrpw” mult 10000000 0.0 1
2660601 entrivar 64 cnuivar 606

~A,.35-



. 20550909 04%) tho 040000
e R 5810 0.797% rho SO460000
* calculate collapsed prssunzer ligud level 20550911 05720 rho 508010000
20£50912 06288 rho 512010000
. 20550913 20288 rho 516010000
20561000 “pzr lev * sum 1 00000000 2554213 «
] -
20561001 00 0.201 voidf 610010000 = calculate intact pnmary loop mass
20561002 0470 voidf 610020000  »»
206561003 0470 voudf 610030000  »
20561004 0600 voudf 610040000 20570000 "jhi mass” sum 1.0000000 28488563 1
20661006 0682 voidf 610050000 20570001 00 0.04463902 rho 400010000
206561006 0682 voidf 610060000 20570002 000093545 rho 402010000
20561007 0537 vaidf 610070000 20670003 000058598 rho 404010000
20661008 0337 voidf 610080000 20570004 0.0466509) rho 406010000
. 2570006 002373491 rho 408010000
20670006 0.01778686 rho 408020000
* calculate broken loop steam generator mass 20570007 0.1250 rho 412010000
20670008 02323 rho 416010000
- .
20530900 “sgb mass” sum 1.0000000 28609843 1 20570100 "isg mass” sum 1000000 25000 1
20530901 00 0.3228 rho 300010000 20570101 0.0 01212112 rho 420010000
20630902 00821 rho 300020000 20570102 0.1082557 rho 420020000
20630903 00758 rho 300030000 20570103 0.1082557 rho 420030000
20530904 00758 rho 300040000 20570104 0.091689 rho 420040000
20630905 0.1302 rho 3000600000 20570106 0091689 rho 420050000
20630006 0583 rho 304010000 20570106 0.1082557 rho 422010000
20530807 0.5882 rho 304020000 20570107 0.1082557 rho 422020000
20550908 0.588% rho 34030000 20570108 0.1212112 rho 422080000
20630909 0495 rho 304040000  *20570108 0.0008658 rho 428010000
20530810 0% rho 304050000  #20570110 0.0007733 rho 42020000
20630611 057220 rho 08010000  *20570111 0.0007733 rho 428030000
20630912 0.6288 rho 312010000 20570112 0.000655 rho 428040000
20630913 2028t ho 316010000  =20570113 0.000655 rho 428050000
. 20570114 00007733 tho 419010000
20570115 0.0007733 rho 419020000
* caiculate intact loop steam generator mass » 20570116 0 0008658 rho 419030000
-
. 2670200 “iis mass” sum 1000000 25000 )
20550900 “"sga mass sum 10000000 28488563 | 20570201 00 0.2323 rho 124010000
206550901 00 03228 rho 500010000 20570202 0125 rho 430010000
20650002 0.062! rho 500020000 20670203 0.0114552 tho 432010000
20650903 0078 rho 500030000 20670204 0.02757684 52020000
20550504 s rho 500040000 20570205 0.02757684 rho 432030000
20550006 1302 rho 00050000 20570206 002757684 rho 432040000
20550906 0.5839 rho 504010000 20670207 002646018 rho 432050000
20550007 05882 tho 504020000 20570208 002646018 rho 436010000
2650908 05882 rho 504030000 20570209 002491284 rho 436020000
~A36-



20670210 002611386 rho 4360000 20670701 00 0.1220m rho 220010000
20570211 002491284 rho 436040000 206570702 0.109029 rho 220020000
. 570703 0.10902¢ rho 220030000
20670800 i) mass” sum 1000000 28000 1 20670704 0.092344 rho 220040000
20670301 00 0.023% rho 440010000 2670705 0092344 rho 220050000
20670302 0.02476276 rho 444010000 20570706 0.109029 rho 220060000
20670303 008177573 rho ABIO0 20670707 0.109020 rho 220070000
20570304 003286424 rho 42010000 2570708 0.122077 rho 220080000
20670805 003286424 rho £220000 -
20670306 0040832 rho 740010000 20570800 “bls mass” sum 1000000 26000 1
. 205670801 00 0233 rho 224010000
206570400 "pr mass sum 1.000000 25000 | 2570802 0125 rho 228010000
206570401 00 00325 rho 610010000 206570803 0.0114552 rhe 232010000
20670402 0.132869 rho 610020000 20570804 0.02757684 rho 232020000
20570403 (132869 rho 610030000 20570805 0.02757684 ho 232030000
20670404 0.1696% rho 610040000 20570806 0.02757684 rho 232040000
20670405 0.192801 rho 610050000 20570807 0.02646018 rho 232050000
20670406 0.192801 tho 610060000 206570808 0.02930844 rho 236010000
20670407 0.146791 rho 610070000 20570809 0.02731284 rho 236020000
20670408 0.146791 rho 610080000 20570810 0.02534574 rho 236030000
20670409 0.023%2748 rho 600010000 20570811 0.024912%4 tho 236040000
20570410 003249617 rho 600020000  +
2067041 1 0.01906868 rho 600080000 20570900 “bel mass” sum 1000000 25000 |
20570412 0.00791779 rho 620010000 20570901 0.0 00235 rho 240010000
20570413 0.0079177 rho 620020000 20570902 0.03559394 rho 244010000
. 20570903 0.04025465 tho 248010000
20870500 “il mass” sum 1.000000 26000 1 20670904 004423125 tho 252010000
20570601 00 10 entrivar 700 20670906 0.0145264 rho 790010000
20570602 10 cntrivar 701 .
20670503 10 cntivar 702 20671000 "bl mass” sum 1000000 25000 1
205706504 10 cntrivar 708 20671001 00 10 entrivar 706
20670505 10 cntrivar T4 20671002 10 entrivar 707
. 20671003 10 entrivar 708
26571004 10 engivar 709
* calculate broken pnmary loop mass .
. . pressure vessel mass
20570600 “bhl mass” sum 10000000 28488553 1
2057060) 00 0.04463902 rho 000000 -
20570602 0.00063545 rho 202010000 20571100 “pvd mass” sum 1000000 25000 1
20670603 000055598 rho 204016000 20871101 00 0.1360% rho 100010000
206570604 0.04446715 rho 206010000 20571102 0.064250 rho 104010000
20570606 0.02373491 tho 208010000 20671103 006604292 rho 108010000
20570606 0.01778686 rho 870000 20671104 0.08474068 rho 108020000
20670607 01250 rho 22010000 2671106 0.0596214 rho 108030000
20670608 02323 rho 216010000 20671106 00596214 rho 108040000
. 20671107 0.0596214 rho 108050000
20670700 “bsg mass” sum 1000000 25000 | 2571108 0.05%214 tho 108060000

~A.37-



20571200 “pvipmass” sum 1000000 25000 )
20571201 00 0.1661 rho 112010000
257122 00843 rho 116010000
20571300 "pve mass” St 1.000000 25000 1
2671301 00 01821 rho 120010000
2571302 007312 rho 124010000
2571308 007312 rho 124020000
20571304 007312 rho 124030000
206571306 00712 rho 124040000
20671306 007312 tho 124050000
20671307 007312 rho 124060000
20571308 0.15220 rho 128010000
20571308 0.10600 rho 132010000
257310 0.09389 rho 136010000
2671311 004450 rho 140010000
571312 006209 rho 156010000
20671313 0.06288 rho 156020000
.

20571400 "pvupmass” sum 1000000 25000 |
20571401 00 0.1655 rho 144010000
20671402 0.1970 rho 148010000
571403 0147 rhe 152010000
.

2671500 “pv mass” sur 1000000 25000 1
20671501 0.0 10 cntrivar 711
2671500 10 entrivar 712
206571503 10 entrivar 713
20571504 10 cntrivar 714

.

*  prmary mass

~

20572000 "pv mass" sum LO00000 25000 |
20572001 00 10 cntrivar 706
2672002 10 cotrivar 710
0572003 10 entrivar 715

* differential pressure calculations

20575000 *dp050d” sum 100000 80000 |

20575001

20675002

20675100 “dp0A0d”
20575101 00
20675102

20675200 *dpe070”
20575201 00
20575202

20575300 "dpe0BC”
20575301 00
20675302

20575400 *dpl90d”
20675401 00
20575402

20675500 *dp200d”
20575501 00
20675602

20575600 "dpe210"
20575601 00
20675602

20575700 “dpe220”
20875701 00
20675702

20576100 "dpe300”
20676101 00
20576102

10
<10

sum
10
=10

sum
10
=10

10
-10

10
=10

sum
10

sum
19
-10

sum
10
=10

P
p 420040000

100000 80000
p 424010000
P 420050000

1.00000 45000,
p 424010000
p 436010000

100000 266000
P 43601000
p 440010000

1.00000  80000.
p 216010000
p 220040000

100000 80000,
P 224010000
p 220050000

100000 45000.
p 224010000
p 236010000

100000 266000.
p 236010000
P 240010000

1.00000 32000
p 124010000
p 128010000

* control steam valve to give sg pressure of 7.10 mpa

20680300 “pres err”
2580301
20580400 "del area”
2068040]  cntrivar

20680500

“viv area”

-A.38-

-6.90e6

sum
3

10

mult

100.000-8 -5.3342-6 1
-0 ®
p 316010000

1.0000000 -1 06686 |

1 cntrivar 803

sum

1.000000C 2300 ]
00 10000000



206580601

00 10 cnuivar 86

* calculate wide range sg liquid levels

20631200 "blsgiwde” sum 10000000 89221049 |
20531201 00 25464 voidf 304010000

20631202 25654 voidf 304000000

20631203 2564 vodf 304030000

20631204 20880 vodf 304040000

20631206 20223 voidf 304060000

20831206 21200 vodf 308010000

2831207 37778  vodf 316010000

.

20651200 "ilsgiwde” sum 1.0000000 88904978 1
2861201 00 25464 wvoidf 504010000

20651202 25654 voidf 504020000

2561203 25664  wvoidf 504030000

20651204 20880 voidf 504040000

20851206 20223 wvoidf 504060000

20651206 2120 voidf 508010000

20861207 37778 voidf 516010000

* set rcp spees to control to loop flow of 242 kg/s

20623800 “spd err sum 20000000 158.365-6 |
* 3 =5.000000 5.0000000
2052380) 3465 =10 mflow; 240010000

.

20623900 “delspeed” mult 1.0000000 3167316 |
20623%01 cntrivar | cntrivar 238

.

20624000 “repspeed” sum 10000000 89403724 |
20624001 00 10  contivar 239

20524002 10  cntrivar 240

* set hot leg bypass valve areas to 00

2620300 “blhlbyp® constant 0.0985

20540800 “ithtlbyp”

constant  (.0885

* calculaie net flow 1o secondary

2585000 “netsecfl” sum 1.0000000
20685001 00 1 mflow) 361000000
2685002 1 milowj 351000000
20685003 1 milow) 561000006
20585004 1 mflowj 551000000
20583005 -1 milow)  BOS000000
20585006 -1 mflow)  BI3000000
20685007 -1 milow; 369000000
20583008 w1 milow; 379000000
20685009 | milow) 568000000
2685010 « mflow; 579000000

0 1

* caiculate the overall pressure vessel liquid level

2612800 “uh level” sum 1.000000 10657100 1
20512801 00 0626 voidf 112010000
2612802 04762 vodl 116010000
20512803 12588 voidf 120010000
20512804 0610 voidf 124010000
2512805 0610 voidf 124000000
2512806 0610 voidf 124030000
20512807 0610 vodf 124040000
20512808 0610 vadf 124050000
2512809 0610 voudf 124060000
20512810 0867 voidf 128010000
2612811 06757 vorlf 132010000
2612812 0600 vadf 136010000
2512813 0.3674 voidf 140010000
2612814 0897 vadf 144010000
20512815 0725 voidf 148010000
2612816 0.504 voidf 152010000
* caleulate the steam generator liquid level

2651600  “sga I sum 1.000000 17 6893300 |
2851601 00 25464 vodi 504010000
20651602 25654 vadf 504020000
2651603 25654 vodf 504030000
20651604 20980 voidf 504040000
20651605 2 voidf 504050000
20651606 2120 voidf 508010000

~A.39-



20561607 38 voidf 516010000 2801501  cnpivar 916
20621600 “sgb v sum 1000000 17 696300 1 FERRAATERRERR RS R ey
20531601 00 25464 vodi 304010000 * intact total feedwater flow
20631602 25664 vodf 304020000 sreanes .
20631603 25654 voidf 304080000 .
20531604 20880 voidi 304040000 201700  indeed sum 10 00 1
20531605 20223 vof 304050000 20681701 00 10 miflow; 361000000
20531606 2120 voidf 308010000 20591702 10 mflowj 351000000
20531607 37T vadf 316010000 .
. * broken toal feedwater flow
* calculate the steam generator level in the boiler section srene wee
.

. 20661800 mntfeed sum 10 00 1|
20550400 “sga bivl" sum 1 000000 1797500 1 20891801 00 10 mflow; 561000000
20550401 0.0 25464 vodi 504010000 20591802 10 mflow) 551000000
20550402 25654 vaidi 504020000 .
20650408 25654 vodf 504030000
20550404 20980 vodf 504040000 * calculate the mass error
20650406 2023 vodf 504080000
20630400  “sgb bivl” sum 1.000000 11.797500 20674000 “mass err” sum 1000000 0.000000
20530401 00 25464 vodf 30401000 2674001  -14560577 1.0 cntrivar 720
20530402 2.5654 vodf 304020000 206574002 10 cnrivar 915
20530403 25604 voidf 304030000 .
20530404 20980 voidf 304040000 .
20530406 2023 vodd 304060000 * differenual pressure calculatons
* core power 20676500 “dpeld0” sum 1000000 5000

. 20676501 00 10 p 104010000
. 20676502 -10 p 136010000
20588800 “core pow"  function 1.000000 0020e6 1 o
20588801  time B8R 2A576800  “dpelSs” sum 1000000 2000
. 20676801 00 1.0 p 416010000

20576802 -10 p 424010000

* total break flowrate .

sen 206576900 “dpel95” sum 1000000 2000
* 2067690! 00 10 p 216010000
208091600  break sum 10 00 1 206576902 -10 p 224010000
20591601 00 milow; 493000000 .
» .
* calculate ime-integrated break mass flow 22z

20591500 "t bflo”  integral 1000000

0.000000

A 40-



Appendix B Input Deck for SGTR Transient Calculation



* Istf sgur transient mput deck with relapS/mod3 ]

0000100 restart transnt

0000101 nn
0000102 s s
0000103 4065

* Lme step control

0000201 30000 106 05 3 10 1000
0000202 50000 106 01 3 50 5000
.

20800001  dt 00

20800002 dwermt 00

1000

610010000
516010000
316010000
208010000
408010000
248010000
452010000
108010000
120010000
104010000
136010000
120010000
128010000
316010000
516010000
200010000
400010000
124010000
124020000
124030000
124040000
124060000
124060000
243010000

*pzr pressure
*sg-b steam pressure
*sg-) steam pressure
*ioop-i hot kg flow
sseop-h hot leg flow
“loop~ wold leg flow
=locg-b cold leg flow
scarz bypass flow
score inlet flow
*vessel inlet temp
*vessel outlet temp
*core inlet temp
*core outlet temp
*sg-i steam temp
*sg-b steam temp
*loop-i hot leg wmp
*ioop-b hot leg temp
*core flud temp-1
*core flud temp-2
score flud temp-3
score flud temp-4
score flud temp-5
score flud temp-6
*hot leg sat temp

EESBREENZ288E "

§433434349482 8888530387

a3
314

316
n7

319

EERESE

3% sanemp 208010000 scold leg sal. iemp

3% voug 152010000 *upper head voidf

27 pmpvel 240

3% pmphead 240

329 pmpvel 440

330 pmphead 440

Bl covbvar 512 *sg-b wr level

2 cntrivar 508 *sg-b nr level

3 cnuivar 504 *sg-b boiling water level

34 onivar 312 *sg-i wr level

3% cotrivar 308 *sg-1 7 level

30 cnwivar 304 *sg-i boiling water level

B coulvar 610 *pzr level

338 avivar 70 *primary mass

3% cntrvar 309 *Sg-i mass

340 cntivar 509 *sg-b mass

3l ontrivar 888 *rX power

M2 cpume 0 *cpu time

343 comivar 916 *break flowrate

344 entrivar 915 *integrated break flow

345 comrivar 917 *wtal feedwater 1o sg-s

M6 cowivar 918 *towl feedwater 1o sg-b

*37 mflow; 391000000  esg-a steam dump

348 mfow; 612000000 *p2r aux spray

39 mflow) 35100000  =aux feed a (hot)

30 mflow) 35300000  *aux feed a (cold)

Bl milow) 551000000  waux feed b (hot)

32 cnwivar 919 *aux feed a (1otal)

33 milowj 770000000  shpsi to ¢l

3¢ milow; 721000000 *hpsi to ci-b

3B mlowj 7200000  shpsi 0 wp

35  tempf 152010000 *up head temp

37 tempf 10840000  *mid downcomer temp

38 cotrivar 921 *iotal water inject

3B cntrivar 92 *HPSI-CL total flow

¢ vanable mps

0000501 p 610010000 It nul O 13427 | erx trip signal
0000602 ume 0 ge null 0 leb | *power
0000805 p 610010000 It nall 0 1287e+7 | sicphsi
0000506 ume 0 ge umeof 56 170 | slpsi delay
0000507 cntrivar 610 le mull O 10 n hpsi termi
0000508 ume 0 Je umeof 505 29000 n *hpsi termi
0000610 time 0 ge umeof 55 980 n =il hp
0000511 ume 0 ge umeof 505 3000 n =il hppi to up

-~



0000512 ume 0 ge timeof 56 B0 n *bl hpi
0000614 cnwrivar 30 ge cntivar 31 00 n *mean temp
0000616 cnwrivar 30 It cntrivar 31 00 o

0000620 p 610010000 ge null 0 1646es7 | shigh pres
w0usZ p 610010000 ge null 0 17267 0 sper sfy
0000524 p 610010000 ge null 0 1588es7 1 per spry
0000625 ume 0 ge umeof 50] 26660 | epzr aux spray
0000526 p 610010000 gt null 0 16077 1+ porv
00627 p 516010000 g p 610010000 00 | *aux spray term
0000628 p 610010000 gu  null 0 162e+7 n

000528 ume 0 ge null 0 00 | *pzr prp. hirs
0000530 p 610010000 k nul O 1540e7 o wper blup hers
0000831 p 610010000 It null 0 1534e+7 n

000832 cntrivar 610kt null 0 025656 0 sk nmopr ivi
0000635 time O ge ndl 0 00 | *tube break
0000636 ume 0 ge nul 0 00 1 bl flow
0000637 ume 0 k mdl 0 00 1 *vaive
0000638 ume 0 k& nul 0 00 1 =il flow
0000639 ume 0 &t nul 0 00 | »valve
0000540 ume 0 Je nul O 100000 o

000085¢ 610010000 ge nul 0 129747 0 *main feed
0000552 time 0 ge umeof 506 370  n saux feed
0000553  tme 0 le umeof 562 200 n vaux feed
0000554 cntrivar 312 It ol 0 1285 n waux feed
0000555 time 0 gt umeof 56 2370 n *aux feed a cold
0000656 tume 0 Je umeof 52 Bl0 0 =aux feed
0000857 tempf 206010000 ge null 05314 n* termi of stump
0000560 p 316010000 g oul 0 64e6 n il sprel
0000561 p 316010000 gt nul O 73e% n

0000664 p 316010000 g rull 0 76%+6 ol sg saf
0000665 p 316010000 g null O 8686 n

0000568 p 316010000 le ndl 0 00 el msiv
0000569 p 316010000 It nul 0 4236 |

0000570 p  S1R010000 gt nul 0 64e*6 n =bi sg rel
0000571 p 516010000 gt null 0 736 =n

00NE74 p 516010000 gt null 0 7696 n bl sg saf
0000575 p SIG0IO000 gt null 0 BBBe n

0000578 ume 0 ge umeof 501 720 | bl msiv
0000578 p 516010000 It null 0 42356 |

0000580 cntrivar 30 t ol 0 05 I slow sg lev
0000581 cntrivar 508 t nai 0 05 1

0000683 ume 0 ge nmal O 00 n *stm hdr viv
0000685 ume 0 it ndil 0 00 n *stm thri
0000586 ume 0 ge null O 110 n * valve
00006% ume 0 It nal 0 10000 n * ss pres
*  logical trips

000050 <603 and 571 n * bl sec relief valve
0000602 603 and 3570 o

0000603 601 or 602

0000604 606 and 575 o » bl sec safety valve
0000605 606 and 574 n

0000606 6M o 605 n

0000807 <609 and 361 n * il sec relief vaive
0000608 609 and 560 n

0000608 607 or 608 o

0000610 <612 and 385 n il sec safety valve
0000611 612 and 54 n

0000612 610 or 611 n

0000613 615 and 528 n » porv

0000614 615 and 526 n

0000615 613 or 614 n

0000616 510 and 507 n e hpsiwil ¢
0000617 511 and 508 n * hpsi w core up
0000618 512 and 507 noehpsitoil

0000618 525 and ~527 n * aux spray

0000620 580 or 581 | reactor tnp

0000621 520 o 620 |

000062 &1 o 1 |

0000623 B2 and 358 n * sg aux feed, il
0000624 52 and 55 oo , bl
0000625 -586 or -386 n * sieam sink pressure
0000626 57 or 568 |*hp -

0000627 626 or 505 |

0000630 -632 and 8531 n * per backup heater cntl
000063] 632 and 530 n

0000632 630 or 61 n

0000633 505 and -532 n * par htrs off on sis or low par Ivi
0000634 €32 and 633 n o+ par hers off on low per level
0000635 -568 and <368 n O

0000636 -578 and -5 n 0O

0000637 S5 and 54 n

0000638 57 and 557 n < intact Joop RV manual open
0000700 -5% and -535 n 0 sbreak close

* hvdrodynamic components

-

2400000  nprepump  pump

2400101 00 OB 00235 00 900 0351 0
2400108 236010000 0022 00 00 0000
2400109 244000000 003%7 0.0625 00625 0000
2400200 003 15471507, 560.76

2400201 0 20813 22480 00



2400202

0
0

L3 13m 00
0 0 - 0 %5 0

1BB.50000 680E36 05400000 10.000000 55200000

054 700

00 00 00 00 00

omkmuummmmmm

2401100
2401101
2401200
2401201
2401300
2401301
2401400
2401401
2401500
2401600

B b

LI S
L I <

1

o~ oh n

000 13 010 138 024 14 040 14l
060 1% 080 119 100 100

000 -087 020 -068 050 -020 065 007
080 040 100 1.00

“10 320 <090 280 -080 246 -060 194
<040 157 020 i4l 000 136

-100 32 -080 27 -060 241 -040 209
-020 181 000 158

000 000 100 000

000 000 100 00O

=100 000 000 000

=100 000 000 000

000 036 012 038 020 044 030 0S8
050 073 07 081 100 100

000 -126 010 -088 030 -031 050 009
065 03 086 06 100 100

-l00 240 <085 1 <06 112 050 0M
040 08 02 0% 000 03%

“100 240 -080 212 060 180 -0 12
000 080

000 000 100 000
000 000 100 000
-100 000 000 000
-100 000 000 000

* two phase multiplier tables for head of rc pump 240

0

00 00
010 00
015 006
024 080
030 096
040 0%
060 097
080 080
080 080

2403009
2403010

096 050
100 00

* two phase mulbpler tables for torgue of rc pump 240

2403100
2403101

0

00 00
10 00

* two-phase diff curves from r5 built-in data
* head difference curves

2404100
2404101
2404200
2404201
2404300
2404301
2404302
2404400
2404401

1

e e

1

2

o0 -~ oo

000 COO CI0 083 020 109 050 102

070 101 080 084

100 100

000 000 010 -040 020 000 030 010
040 021 080 067 080 080 100 100
-100 -116 -080 -124

-080
<010
-100
-0

=010 008
000 000 100 000
000 000 100 000
=100 000 000 000
=100 000 000 090

* tomue difference curves

2404900
2405000
2406100

BB B RO N D

08 -3 O O B O 83 -

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
0.0
00
00
00
0.0
00

*  pump coastdown data

]

2406100
2406101
2406102
2406103
2406104
2406105
2406106
2406107
2406108

B3 ~

01

0
80
&80
860
890
1010

11
11

00
90

1283
1283
120
1189
1149
9617
K26
744

-27 <050 -29)
=050
116

=07

000 000
090 -078
050 008
000 011

00
00
00
00
0.0
00
00
00

-080 -177 -070 -23
040 -267 0% -169

080 -050 -070 -031
0% 000 <020 006

* norm speed

* 160.22
» 1602
* 15375
» 14987
* 1448
« 12190
« 10412
O



2406108 1310 634 « 798 Lige 001 150000 00

2406110 400 367 «71% 10203 50000 130000 00
240611} 490 518 « 6531 .
2406112 1610 463 » 3%
2406113 1700 417 5254 32000 auxfedc  tmdpvol
2406114 190 382 » 4818 B0 8O 50 00 00 00 00 00 0
2406115 1910 38 » 48 k57,17,
406116 200 3 + 40U B0 00 5 FE0e+H 3002
2405117 200 300 « W .
2406118 210 73 » U0 T,
406119 200 253 =38 53000 asuxfede  tmdpjun
2406120 2390 22 «29% ’ 30100 352000000 300000000  0.004
2406121 IO 24 =200 3800 1 6y
40612 2600 203 255 3[01 00 00 00 00
2406123 2680 190 » B 383022 001 050000 00
406124 2810 163 = 2053 353023 5000 0500 00 00
406125 2000 146 -« 1843 /004 5001 10 00 00
2406126 200 124 158 3530206 50000 10 00 00
2406127 3200 95 1248 . |
06128 M0 74 93
20612 3O 50 624 3600000 npstegfw  tmdpvol
2406130  3WO0 25 312 300100 01B 50 00 00 00 00 00 0 OO
2406131 4000 00 %0020 3
40612 10000 00 W01 00 5.83400e+6 9535
406122 30O 00 il rep restant .
406134 /W0 500
406135 39800 900 #1000  npstegfw  tmdpiun
240613 39900 183 3610101 360000000 300000000  4.00e-3
406137 50000 1283 361020 | 50 cntrivar 361
. 3610201  -10e% 00 00 00
6022 00 00 00 00
290000 ilmsiv valve %0208 50 50 00 00
2090101 328010000 332000000 000429 00 00 0100 3610006 70 70 00 00
20201 0 12.637699 17.284590 0.0 *2704TI22 3610205 10000 70 00 00
3290300 mirviv .
200301 6% 56 20000000 1.0000000 0 .
. * secondary relief and safety valves, intact loop
3500000 auxfed undpvol .
300100 B0 50 00 00 00 00 00 O 0O 3690000 bisgrv  valve
BO0 3 3690101 320010000 370000000 29%e-4 00148 CO0 0100
BOROI 00 59530066 4%2 00! 0 00 00 00 . 00
. 3690300 trpviv
I 638
B  auxfed  tmdpjun .
BI0IOE 30000000 300000000 0004 =
H10200 I 63 3700000 contain  tmdpvol
B0 00 00 00 00 3700100  10esE 100 00 00 00 0O 00 00 O

_84 -



3

3700201 00 1013%ess 2315

-

3790000 bisgsv  valve

I70101 324010000 380000000 000195 0000685 00 0100
mol o 00 00 00 * 00
3790300  pviv

30301 612

3800000 contain  tmdpvo!

3800101 1048 100 00 00 00 00 00 00 @0
|20 3

3800201 00 1013%ess 2315

-

.

4160000  wpsgl  branch

4160000 3 0

4160100 0 Li035 023 00 900 1105 457e-5
4160102 04474 0

4160200 0B 15460476 5865

4162101 412010000 416000000 02083 00 00 0000
4163101 416010000 420000000 00424 00 00 0000
4164101 416010000 417000000 50e-4 00 00 0100
4162201 120 127 00

4163201 121 120 00

4164201 01 Gl 00

-

.

417000 bkinl  sngivol

4170101  S0e-4 118 00 00 00 00 457e-5 00 00
4170200 003 15453426, 5605

4180000  bktind  branch

4180001 2 0

418010) 50e-4 206 00 00 -900 -206 4575 00 O
4480200 003 15441268 5865

4181101 417010000 418000000 5.0e-4 00 00 0000
4182101 418010000 419000000  50e-4 00 00 0000
4181201 01 01 o0

4182201 01 01 00

-

4190000  bktnS  snglvol

419010] S0e-4 19 00 00 00 00 4575 00 OO
%200 o3 AIUE 5605

.

4530000 break valve

4930101 419010000 494000000 50e-4 00 00 0000
4530201 1 00 00 00

4930300 pviv

4930301 535

4540000 bkinS snghwl

4940101 S0e-d 024 00 00 00 00 45ie-5 00 oW
4840200 03 7310426 5405

.

4950000 bking branch

4950001 2 0

4850101 50e-4 035 00 00 900 03 45%-6 00 L1 1]
4950200 003 7311269 5465

4961101 436010000 496000000 302-5 00 00 0100
4362101 454010000 485000000 50e-4 00 00 0000
4961201 01 01 00

49652201 01 01 00

-

4960000  brknozl  pipe

4960001 3

4960101 302-5 3

496030] 06 3

4960401 0.0 3

4960601 %0 3

4960701 06 3

4960801 12e-6 00062 3

4960901 0o 00 2

4961001 00 3

491101 01000 2

4961701 003 15315536 58650 0 0 0 1

€ 02 om 11325536. 56950 0. 0. 0 2
41458 003 7330636 55250 0 0 0 3
4961300 ¢

49301 01 €01 00 1

496132 01 01 o0 2

4960000 brknozi  pipe

*4965000] 12

*496010) 302-5 12

4960301 0.15 12

*4960401 00 12

*496060 900 12

*496070] 015 12

«496080 ] 1.2e-6 00062 12



= 4960901
*3961001
4961101
*43%61201
4961202
4961203
4961204
4961205
41206
4961207
4961208
~4961209
4961210
4961211
*4361212
4961300
«496130!
4961302
«4961303

470101

4971101
4972101
4971201
497201

4380001
4980101
4980301
438060
4980701

4980901
4381001
4981101
4981201

09 00 11

00 12

01000 1

003 153156536 58650 0 0 0 |
0 14625536. 58350 0 0 G 2
003 13930636. 58050 0 0 0 3
00 132965636 57750 0 0 0 4
003 12625636. 57450 0 0 0. 5
o3 11930536 57150 0 0 0 6
003 11215536 56850 0 0 0. 7
003 10625536 56550 0 0 0 8
003 9949276. 56250 0 0 0. 9
003 9278626. 8950 0 0 0. 10
005 7935536, 55650 0 0 0 1
003 7330636, 55250 0 0. 012
0

01 01 00 1

01 01 00 2

01 01 00 3

01 01 00 4

0l 01 00 5

0l 01 00 6

0l 01 00 7

01 01 00 &

01 01 00 9

01 01 00 10

01 01 00 1

bkin2 branch

2 0

50e-4 075 00 00 900 075 4576 00 W
003 7331268 5465

496010000 497000000 302-5 00 00 0100
497010000 498000000 50e-4 00 00 0000
01 01 00

01 01 00

bkin2  pipe

2

50e-4 2

15 2

00 2

00 2

4575 00 2

00 00 1

o 2

0000 i

003 734472 5405 0. 0 0 1

481202 03 730623 5405 0 0 0 2
4981300 0

491300 01 01 00 ]

4990000 bkinl  snghun

4990101 498010000 50401008 50e-d 00 00 0100
4990201 0 01 01 60

4400000 wprepump  pump

4400101 00 0802 00235 00 900 035
4400108 436010000 0022 00 00 0000
4400109 444000000 003%7 0.0625 00625 0000
40020 003 15471901, 5606

400201 0 2080 21688 00
40022 0 13208 1328 00
4400301 240 240 240 -1 0 5B O
4400302 18B.50000 65842 05400000 10.000000 55200000
400303 054 7500 00 00 00 00 00
*  pump coastdown data

4406100 501 * norm speed

4406101 00 1243 = 1602

4406102 800 1243 = 1802

4406103 80 1182 » 1885

4406104 80 1152 « 1687

4406106 80 114 = |4%

4406106 1010 937 «121%

406107 1100 801 = 10412

4406108 1180 721 &7

4406108 1310 614 = 7986

4406110 400 M9 7146

4406111 1480 502 =631

4406112 1610 449 » 383%

4406113 1700 404 = 5254

4406114 180 370 » 4818

4406115 1910 337 « 438!

4406116 200 313 «40M

4406117 200 21 37X

406118 210 %65 = UG8

4406119 200 U5 =3B

4406120 290 25 8%

4406121 Bl0 28 2100

4406122 200 196 = 25M

4406123 290 184 = 2BR

4406124 210 158 » 083

~-B6 -



41 200 142 - 1843 *

4406126 20 120 = 1560 A120000 auxjun imdpjun

4406127 3N0 96 « 1248 8120101 611000000 61001001 2350%e-3
4406128 3Hi0 72 #4836 6120200 ] 619

4406129 359.0 48 » 624 6120201 <10 00 00 00
4406130 300 24 = 312 6120202 00 01 €60 00
4406131 4000 00 6120203 100 01 00 €0
4406132 10000 00 612204 000 01 00 00

. 6120205 10000 01 00 0O

saes .

5280000 imsiv. valve e e

5290101 528010000 532000000 000429 00 00 0100 * eccs

3290201 0 57878014 17.263%64 00 « 2746738 L

5290300 murviv .

320301 636 578 2.0000000 10000000 0 00000 isi undpvol

. T200101 43% 100 00 00 00 00 00 00 00
7200200 3

5500000 auxfed tmdpvol 7200201 00 1013e-5 31000

5500101 £o 50 00 00 00 00 €0 O w .

5500200 3

5500201 00 5.96300e+6 492 * high pressure safety injection o cold leg

-

5510000 auxfed tmdpjun 7210000 ilsi  tmdpjun

3510101 550000000 500000000 0.004 7210101 720000000 740000000 2552-3

5510200 1 624 7210200 1 6i6 p 448010000

5610201 00 00 00 00 7210201 -10 00 00 00

5510202 001 114000 00 7210202 00 00 00 00

5510208 50000 1140 00 00 7210203 00 0629 00 00

* 7210204 5886 0629 00 00
7210205 6086 060685 00 00

5610000 wpstegfw  tmdpjun 7210206 6286 05878 00 00

5610101 560000000 500000000  4.00e-3 210207 6476 0568 00 00

5610200 1 550 cntivar 561 T210208 66ie6 0354 00 00

5610201 -10e75 00 00 00 7210208 6866 0335 00 00

5610202 00 00 00 00 7210210 706e6 05125 00 00

5610203 50 50 00 00 7210211 7 047 00 00

5610204 0 70 00 00 7210212 7456 0475 00 00

5610206 10000 70 00 00 7210213 766 04565 00 00

. 210214 TEe6 044 00 00

. 7210215 B04e6 04115 00 00

% pIr aux spray 7210216 826 0385 00 00
7210217 8436 03X 00 00

. ) 210218 8636 0340 00 00

6110000 auxtank tmdpvol 7210219 BBe6 0314 00 00

6110101 105 100 0 0 0 0 0 0 ® 7210220 9026 (027 00 00

6110200 3 7210221 6226 054 00 00

6110201 00 160e-6 3100 1022 94le6 0224 00 0D

B ~



1023 9616 0190 00 00
7210224 9Ble6 01375 00 00
7210226 1006 0088 00 00
210226 10156 00 00 00
0000 usi tmdpvol

7500101 4375 100 00 00 00 00 00 00 @
0200 3

7500201 00 1013e+6 31000
TZ0000  ilsi tmdpiun

7220101 750000000 140000000 25523
TR2020 1 617 p 140010000
722020 -10 00 00 00
7220202 00 00 00 00
7220203 00 1388 00 00
T220204 5856 1388 00 00
T220206 6086 1343 00 00
7220206 €266 1306 00 00
TZ20 647¢6 1268 00 00
7220208 66/e6 1238 00 00
T220200 686e6 1200 00 00
22021 7066 1155 00 00
T2x21) 726 1125 00 00
220212 7456 1080 00 00
220213 7656 1043 00 00
T22AR14 7856 098 00 00
7220215 B0de6 0383 00 00
22216 B2e6 090 00 00
220217 8436 0B% 00 00
72218 8636 08I0 00 00
22219 886 0788 00 00
720220 9026 0705 00 00
T20221 9226 068 00 00
22022 9416 057 00 00
220223 g6le6 0510 00 00
T220224 98leb 04056 00 00
2% 10066 0248 00 00
T2A22% 10156 00 00 no
7300000 ilchrg tndpvol

00101 437 100 00 00 00 00 00 00 OO
700200 3

T30020! 00 1013e+5 31000
.

730000  iichrg  tmdpjun

7310101 730000000 740000000 2552¢-3
7310200 1 510 p 444010000

7310201 10 o 00 00
7310202 00 00 00 00
7310203 00 013 00 00
7310204 15066 013 00 00
7400000 uecesln  snghvol

7400101 2552%-3 160 00 00 00 00 33335
7400102 00 00

740020 0 13598371, 83230.665 24436322 00
TI0000  bisi tmdpvol

700101 4375 100 00 00 00 00
020 3

7700201 00 10135 3100

.

7710000 bisi  tmdpjun

771010 770000000 790000000  2552e-3
7710200 1 618 p 248010000

710201 -10 00 00 00
TN0202 00 00 00 00
7710203 00 062 00 00
7710204 5886 062 00 00
7710206 6086 06065 00 00
7710206 6286 05875 00 00
0207 647¢6 0368 00 00
7710208 666 034 00 00
7710208 68e6 053 00 00
7710210 70666 03125 00 00
7710211 72%e6 04975 00 00
7710212 7456 0475 00 00
7710213 | 0465 00 00
10214 TBe6 0434 00 00
710215 804e6 04115 00 00
0216 B24e6 03B 00 00
o217 B43e6 035 00 00
7710218 8636 03400 00 00
70219 BBl 0314 00 00
220 9026 0275 00 00
™oz 96 0254 00 00
TNz 94l 024 00 00
mozs 96l 01 00 00
7710224 98le6 01375 00 00

B8 -



0.000000
20
915

702s 10.0e6 000 00 00 .
026 0156 00 00 00 G000 bdnviv  delee
TB00000  bichrg tndpvol .
7800101 437 i00 00 00 00 00 0 00 Ly 2574000 "mass err” sum 1.000000
7800200 3 2674001 -144886] 1.0 entrivar
7800201 00 1013e+5 3100 20574002 10 entrivar
ssnsne 2081%00  auxfeed sum 10 00 |
7810000 bichrg tmdpjun 2651901 00 10 miows 351000000
7810101 780000000 790000000 255%-3 2691902 10 miow; 353000000
TBI200 1 510 p 248010000 .
7810201 =10 00 00 00 20001700  intfeed sum 10 00 |
7810202 00 00 00 o0 801701 00 10 mflow; 361000000
7810203 00 013 00 00 2801702 i0 mflewj 351000000
81024 15066 013 00 00 20601703 10 mfiow; 353000000
- -
2691800  brideed sum 10 00 1
7900000  bleccsin  snglvol 20581801 00 10 mflowj 56100000
700101  90Me-4 160 00 00 00 00 33335 20691802 10 miflow) 551000000
™02 00 00 .
70200 0 1488401 S32313% 24455315 00 0659000 twrwar sum 10 00 1
. 2592001 00 10 miowj 771000000
20582002 10 mflow; 721000000
* intact loop secondary pressure control 2652003 10 milow] 722000000
20692004 10 miow; 731000000
8160000  jetdv] tmdgvol A692006 10 milow; 781000000
8160101 10e«8 100 00 00 00 00 00 00 00 .
«8160200 2 260100  towlinj integral 10 00 1
8160201 00 654e+6 10 268210]  cntrivar 92
8160202 29000 654e+6 10 .
*8160203 30000 270es6 10 265200  wthpi sum 10 00 |
*8160204 50000 27e+6 10 2592200 00 10 mflowj 771000000
. 20692202 10 mflowj 721000000
8200000  jcidv2 tmdpvol 20592204 10 mflow; 731000000
8200101 10es8 100 00 00 00 00 00 00 00 20892206 10 milew; 781000000
200200 2 .
B200201 00 6546 10
8200202 25000 654e*6 10 * integrated flow in broken loop
B2023 26000 270e+6 10
B200204 50000 270e+6 10 .

* boundary system for steady state

9900000 bdryvol  delete

20592300
20552301
20592500
20692501

-Bg -

"si-cliot”  inegral 10 00
cntrivar 9z
“feedtot”  integral 10 00
cntrivar 917



“arviot’

mflow;
20502900 “msliot’ integral 10 00 1
2060290 mflow) 529000000
222
|
|
|

-B.10-
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